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PREFACE

This volume is one of a set of 18

that form a complete course

in

ALGEBRA - LEVEL ONE

The volume has been structured

in a multiple choice question-answer fOrmat,

With the pagination scrambled

and

is to be used in conjunction with

a program control console

utilizing

punch card input.

It is one exhibit in the demonstration of a model

developed under the direction of

the U.S. Department of Health Education and Welfare

Project 8-0157

at the

New York Institute of Technology

Westuury, New York
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VOLUME 12

This volume covers the following material as shown in the excerpt

from the Syllabus:

(CORE) (REMEDIAL) (ENRICHMENT)

SEGMENT DESCRIPTION DOLCIANI DRESSLER DODES

1 Solution of investment 8-13 10-8 7-2

problems

2 Solution of percent 8-14 10-7

mixture problems

3 Solution of:

4

fractional equations

8-15 13-4 5-3

Solution of work problems 8-16 13-9 7-7

5 Solution of motion problems 8-17 13-8 7-4,

7-5



READING ASSIGNMENT

VOLUME 12

Before you begin to answer the questions in this STUDY GUIDE you should

read the pages indicated,

SEGMENT FROM PAGE TO PAGE

1 308 309

2 310 311

3 312 , 313 Modern Algebra Book I

Dolciani, Berman and

4 314 315 Freilich
Houghton Mifflin, 1965

5 316 317

Read EVERYTHING contained in these pages.

EXAMINE every illustrative problem

Write in your NOTEBOOK:

1) Every RULE that has been stated

2) Every DEFINITION that has been presented

3) Solve at least ONE PROBLEM of each type covered in the lesson.

If you wish additional information
for enrichment purposes consult:

Algebra I

Dodes and Greitzer
Hayden Book-Co., 1967

You will be given additional notes at various places in the STUDY GUIDE.

These, too, should be entered in your NOTEBOOK.



HOMEWORK ASSIGNMENT

VOLUME NO. 12

BOOK: DOLCIANI

HOMEWORK
QUESTION NO, PAGE NO. EXAMPLE NUMBER MB') REFERENCE

1 309 1,2,3 12110

2 309 5,6,7 12110

3 309 9,11,13 12110

309-310 14,15,17 12110

5 311 2,4 12210

6 311 7,8 12210

7 311 '9,10 12210

8 311 12,13 12210

9 313 1,1,5 12310

10 313 7,10,13 12310

11 313 19,22 12310

12 314 23,24 12310

13 315 1,3 12410

14 315-316 4,5 12410

15 316 10,11 12410

16 316 15 12410

17 318 1,3 12510

18 318 5,6 12510

19 318 7,8 12510

20 318 11,12 12510
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GENERAL INSTRUCTIONS

Ask your teacher for:

PUNCH CARD
PROGRAM CONTROL
ANSWER MATRIX.

When you are ready at the PROGRAM CONTROL

Insert the PUNCH CARD in the holder
Turn to the first page of the STUDY GUIDE

Read all of the instructions
Read the First Question

Copy the question
Do your work in your notebook
Do all of the computation necessary
Read all of the answer choices given

Choose the Correct answer
(remember, once you've punched the card
it can't be changed)

Punch the card with the STYLUS

Read the instruction on the PROGRAM CONTROL

(it tells you which page to turn to)

TURN TO THAT PAGE:

If your choice is not correct you will
be given additional hints, and will be

directed to return to the question and
to choose another answer.

If your choice is correct then you will
be directed to proceed to the next ques
tion located immediately below, on the

same page.

If you have no questions to ask your teacher now,

you can turn the page and begin. If you have

already completed a SEGMENT turn to the beginning

of the following segment;

CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS
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Volume 12 Segment 1 begins here:

Obtain a PUNCH CARD from your instructor. In addition

to the other identifying information that must be

furnished by you, you are asked to punch out the following:

COLUMNS: 48 and 50 1 1 (Sequence Number)

54 and 56 0 4 (Type of Punch. Card)

60 and 62 1 2 (Volume Number)

66 and 68 0 1 (Segment Number)

Your READING ASSIGNMENT for this Segment is page 308 .

Supplementary Notes

This segment investigates the techniques of solving investment problems-

Investment problems involve three basic items:

First:

Second:

Third:

the number of dollars invested, or principal,

the interest rate, which is always given in

percent form based on a full year.

the amount of interest, which is found under

many names; including income, return and yield.

Time must always be considered, but in the fundamental problems, we

usually find that we are dealing with one full year. Since multiplying

by 1 has no effect, we can ignore the time in such cases. Perhaps the

simplest way to take care of the time is to attach it to the interest rare,
1

Thus, if we are dealing with 6% interest for .f year, we use 3% in our

calculations

(3% = 4 of 6%)

Please turn to page 2 .

1



It is extremely important to understand that if $1000 is invested at ()

interest, then it will pay $60 interest at the end of a year and will

still leave the original investment oi $1000 You might find the sane

facts stated in this way: If a man invests $1000 at 6% interest, he

will have $1060 at the end of a year., The technical name for the $1060

is the Amount .

The facts in an investment problem can be arranged in the following form.

Number of dollars Interest Number of .
X

Number of
invested rate years dollars of

per year interest
1st investment

2nd investment

Note: Later, this can be abbreviated to

Principal x Rate x Time = Interest (per year)

You will now be asked a series of questions to draw your attention to the

more important points.

2

Question 1

If Mr. K invests $600 at

ly income.

Which choice is correct?

5751 % perform the calculation to find his year-

(A) $633

(B) $30

(C) $33

(D) $55

XII
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1

Since the interest equals principal times rate (in one year), it should

follow that rate equals interest divided by principal. In formula form:

then

I = P xR

I

P
R

P

Ef you follow this formula, you will find that this choice is not correct,

Please return to page 36 and try question 5 again.
2

3

2

Remember, there are two distinct parts to any verbal problem,

THE VARIABLES

II: THE RELATIONSHIP

Following this format, we get:

Set up the chart

I
P R = I

P .05 .05P

(P + 2000) .06 .06(P + 2000)

II The total income is $670 .

Applying the facts we have given, we get the equation:

.05P + .06(P + 2000) = 670

Please return to page 23 and try question 11 again.
1
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You should see clearly tip i traction in this choice.

The question asked for a decimal value; this is a combination of fra_tion

and decimal, and is, therefore, not correct.

Please return to page 25 and try question 3 again.
2

..n,spirl,n,,e0snee2Islqwv,o,onbers,sailsoloOssa.n oo 000 AA10,,.570.4^

4
2

If he invested $5000 at 4% , that left $5000 more to invest at 6%

Now 4% of $5000 is $200 and 6% of $5000 is $300 , which gives

us a total of $500 income.

P R = I
I 5000 .04 200

1I 5000 .06 300

TOTAL: 500

Since this disagrees with the problem, this choice is not correct.

Please return to page 18 and try question 9 again.
2

XII
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1

Did you confuse income with amount? IncoL. is the interest which is

earned on the principal. Amount is the cuLal of principal and

interest.

I. Principal Rate = Interest (Income)

II. Principal + Interest = Amount

Since he invested $600 , it is unreasonable to expeci. Lliat he will earn

more than $600 ; that is, more than a 100% return.

Please return to page 2 and try question 1 again.

2

5

2

According to this choice, the amount invested at 10% is more than the

total amount invested. This is not correct.

Please return to page 17 and try question 6 again.

2

XII



You have done a very good job of arithmetic, but not such a good job of

reading. What were 1 asked to find? Perhaps you should reread the notes at

the beginning ,Lent.

Please return to page 30 and try question 4 again.
2

2

There are many ways to handle the decimal. Let us consider just one way.

Since the decimal has two places, we can get rid of it by multiplying

by 100 on both sides of the equation. Did you do that? Your mistake

is probably due to difficulty with the decimal; in any case, this

choice is not correct.

Please return to page 32 and try question 8 again.
2

XII



Set up the data in this form:

7

1

THE VARIABLES Number of dollars Interest Number of Dollars

invested Rate Interest

8000

11: x .06

(8000 + x) .07

THE RELATIONSHIP:
The interest received on investments I and II

must be the same as the interest that would be

gained if the total principal was invested at a

7% rate.

In order to average 7% Mrs. B has to earn 7% on the total amount she has

invested. If x is the amount to be invested at 6% we have the equation:

.10(8000) + .06x = .07(_ 1 + x)

Solving this equation will give you the correct L-Lr this choice is not

correct.

Please return to page 35 and try question ln again.

2

7

2

Letting x represent the number of dollars in the share of the younger son,

we fine that (10,000 x) is the share of the older. Then the income of

the y(..-Jnp.tr is .06x while the income of the older is

.09(10,000 x)

Now you ere told that one income is $75 more than the other. Since the

larger quantity equals the smaller plus the difference, you should be able to

write the equation and solve it. This choice is not correct.

Please return to page 37 and try question 14 again.

2

XII
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1

That is very close, but you left something out.

Did you skip some of the words in the problem?

Read it more carefully this time.

Please return to page 20 and try questicin 2 again.
2

8

2

This e looks reasonable, until you notice the $550 .

At S you would earn $500 on ar: Investment of $1000 .

s_ -.lathing wrong here.

return to page 21 and try question 7 again.
2

-r
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1

You are on the right track, but there seems to be a problem with decimals and

percentE. Let us consider a similar problem: Find the interest rate if

$300 earns $7.50 in a year. Since rate equals interest divided by

principal and since 7.50 equals 7.5 we have

R = 1-7

7.5

300
We divide numerator and denominator by 3.

R
2.5

100
But this is a percent written in fraction form.

R = 2.5%

Please return to page 36 and try question 5 again.

2

P

x

3

I: THE DATA

R I

.04

.07

9

2

The total income is $540 .

If we let x represent the total amount in the fund, then the part
2x

invested at 4% is and the part at 7% is T.

II: THE RELATIONSHIP:

Applying our principles of investment problems, we have the equation:

2x.04A + = 540
3 3

This isn't the easiest equation to handle, so let's try a couple of steps

together. Performing the multiplications indicated first, we get:

.04x .14x

3 3

Now we multiply both sides by 3 .

.04x + .14x = 1620

=-- 540

You should be able to complete the solution correctly now, and find the correct

choice.

Please return to page 28 and try question 13 again.

2

XII
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1

It appears that you had some trouble in arithmetic. Did you merely

1
omit

2-
% because you weren't sure how to handle it?

5% can be written as .05 or as .050

and 6% can be written as .06 or as .060

Now if 5% is .050 and 6% is .060 , it should be clear that

52% 13 .055 . You should be able to handle it ..ow.

Please return to page 2 and try question 1 again.
2

10

1

Since the total investment is $12,000 the sum of the two amounts should

be 12,000 .

But the total of x and x - 12,000 is

2x - 12,000

Therefore, this choice is not correct.

Please return page 17 and try question 6 i7ain.
2



Since this decimal has two places, it is in hundredths; that is,

.35 =
100

35

But this is equivalent to 35% not 3
1

.

Note that
1

3 % = .035

Please return to page 25 and try question 3 again.

1

11
2

If he invested $4000 at 4% , that left $6000 to invest at 6% .

Now 4% of $4000 is $160 and 6% of $6000 is $360 .

P x R = I
I 4000 .04 160

II 6000 .06 360

TOTAL 520

Then the total interest is $520 , which does not agree with the problem.

This choine, therefore, is not correct!

?lease return to page 18-: and try question e again.

L

:TT
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Good. Let us review the ,1)111:lues for solving the problem:

Our solution can be put in this form:

I THE VARIABLES:

Number of dollars
invested

Interesz
rate

Number of dollars
interest

P .05

P + 2000 .06

II THE RELATIONSHIP: The total yearly income is

Then our equation is:

.05P

.06(P t 2000)

$670 .

.05P + .06(P + 2000) = 670 [D

.05P + .06P + 120 = 670 [Collect

.11P + 120 = 670 <- 120

,11P = 550 0(.(100)

11P = 55000 9( :11

P = 5000

III CHECK

P x

5000 .05 250

7000 .06 420

670

Then this choice is correct.

Please proceed to question 12 below.

7t001001tes,c20100 OOOOO See OOOOOOOOOOOOOOOOOOOOOOOOO -eon OOOOOO ,-,^,ra,.1.

12

2

Question 12

In a year, one sum of money invested at 6% yields the same as another in-

vestment at 8% . If the total investment is $7000 apply your knowledge

to find the set containing she amount invested am 8% .

(A) (.$12000, $1600, $2000)

(B) 01500, $2500, $3000)

(C) (.$2400, $3600, $4800)

(D) ($2800, $3200, $3600)
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1

If you invest a sum of money, you expect to earn interest which is usually

vex.; much less than the investment. If you invest $30 and earn $30

interest in one year, you are getting a 100% return on your money!

This is not a normal rate of interest.

Please do not confuse the interest you earn with the amount that you have

at the end of the year. The amount is made up of the interest and the

original investment.

Please return to page 20 and try question 2 again.

2

13

2

This choice implies that the total interest rate is 8
1
% .

But there is no such thing as a total interest rate. If you earn 100% on

one investment, and 100% on a second investment, do you earn 200% on

the total? Of course not; you are earning 100% on the total. Remember

you cannot add percentages; you can only add amounts.

Please return to page 21 and try question 7 again.

2

:cm
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1

You have the right idea, but you have made an error in arithmeti:

How much was the interest he earned in the year?

Please return to page 30 and try question 4 again
2

14

^rt eaap 110,01,naaa a pa aa aaa,-,aa aa

2

Remember that if one income exceeds the other, it is larger than the other.

Then we can still use the principle: the larger quantity equals the smaller

plus the difference.

If g represents Mr. G's investment, then

g + 4000

is Mr, H's investment.

Their incomes, in order, are:

.10g and ,05(g + 4000)

Applyfng these expressions to the principle stated above, we get an equation

whose solution is not in the set you chose,

Pleases return to page 24 and try question 15 again.
2

XIS
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When the time is one year, interest equals principal mult-...plied by rate.

Did you multiply $600 by the written in decimal form?

This choice is not correct.

Please return to page 2 and try question 1 again.

2

15
2

It is true that the second investment earns twice the interest rate of the

first. But you were not told that the second investment was twice as large.

How can you make use of the fact which was given.

Please return to page 17 and try question 6 again.

2

XII
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1

It is true that 3
1

is equal to 3.5 but you were dealing with

percent. Consider this example: 5% is equal to .05 not 5 .

Apply this idea to your problem.

Please return to page 25 and try question 3 again.
2

16

2

When something is added to 20 ounces, the result is no longer 20 ounces.

Then this choice is not correct.

Place the given data in chart form.

Remember there is the original solution, the added solution, and the-final

mixture; a total of three rows of information.

Please return to page 50 and try question 2 again.
2

XII



Since interest equals principal times rate (for one year) it follows that

rate Equals interest divided by principal.

In formula form, I = P R
c<-

p

then = R

Using this formula, we have:

R =
500

25

R

Divide numerator and
denominator by 5.

5 But, this is a percent
100 in fraction form.

R = 5%

Then this choice is correct.

Please proceed to question 6 below.

17

2

Question 6

A man invests part of $12,000 at 5% and the balance at 10% .

If x represents the amount invested at 5% choose the correct represen-

tation of the amount invested at 10%

(A) 12,000 + x

(B) x - 12,000

(C) 12,000

(D) 2x

XII
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1

There are many ways to handle the decimal. Let us consider just one way

Since the decimal has two places we can get rid of it by multiplying by 100

As you should have learned, multiplying by 100 has the effect of moving

decimal point two places to the right. Then we have:

Given:

Then this choice is correct.

x + .04x = 520 0((100)

100x + 4x = 52000 [Combine terms

104x = 52000 4.104

x = 500

Please proceed to question 9 below.

18

2

Question 9

A man invested part of his inheritance of $10,000 at 4% and the remainder
at 6% . Check the following choices to find the amount invested at 4%

if his annual income is $480 .

000

(13' $5000

(C) $4000

(D) $3000

XII
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1

Perhaps you ought to take another look at your arithmetic since there seems

to be an error there.

What were you asked to find? It appears that you were looking for the

wrong quantity.

Please return to page 30 and try question 4 again.
2

19

2

Did you put the given data into chart form?

I THE VARIABLES:

If we let n stand for the number of dollars invested at 8% then

(7000 - n) will be the number of dollars invested at 6% .

P x R = I

n

7000 n

II THE RELATIONSHIP:

.08

.06

.08n

.06(7000 - n)

But the two yields, or incomes, are the same. Thus we have the

equation:

.08n = .06(7000 n)

Solving this will give us the value of n . However, we will find

that the set it this H--ice dno- rlt contain the correct value of n

Please return to page 12 and try question 12 again.
2

XII
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1

incipal Rate Number
rested Per Year of Years

Interest

Formula

When the : one year, interest equals principal multiplied by rate,

Formula (_

Putting 52 decimal form, we get .055

P x R

600 .055 33

Then we m::1 t: $600 by .055 getting $33 .

Then thi, _s correct.

Please p.7_ _D question 2 below.

20

2

Question 2

Perform the calculation to find how much Miss R will earn in two years if

she invests $250 at 4% .

(A) $20

(B) . $10

(C) $270

(D) $260



If f two quantiti given. then on quantity rrm

-es the other. r iefore, if the to is 12,0A and one bait

other is (12,00 , x)

choice is correcl.

is,- -oceed to question 7 below.

21

2

7

1
If AO is invested at 5-2-%. and p dollars is invested 3% , apply'

Knowledge to find the number of dollars in total yearly income.

(A) (550 + .03p) (B) (55 + .03p)

(C) .085(1000 + p) (D) None of these
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1

Good, i J41 the nrobLem.

uBLES:

apresent the amount to LnvesteC at

Dollars
.ced

3

Interest
Rate

.10

.06

.07

Number of Dollars
Interest

300

.06x

.60 + .07x

II UE IONSHIP:

Lel interest received from the two invesnnts is equal to

i sr interest that 17muld have been received if 1 e Entire principal

L7 vested at 7% .

I..are.-Frze, our equation is:

800 + .06x = 560 + .07x 4,- 560 - .06x

240 = .01x <2;- .01

24000

III CHELJ.

R

80f .1C 800

24C1 1440
320,1_ .0- 2240

Then thi, ni:;_ is correct.

Please p-zoceed to questif_== 11 on page _13 .

1

XII
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1

Queszion 11

One sum of money is invested at 5% and another, J lager than the

first) , is invested at 6% . If the total yeari-. _rme is $670 apply

:our knowledge to find P ; the amount of molley -Led at 5% .

Which is the correct statement about the value of _

(A) P < $5500

(B) $5500 4 P 51

(C) $6500 < P

(D) P $7500

23

2

The basic principle here is that Amount equals 7_1'7ncipa1 plus Interest.

Then, using x for the principal, we get the el-7,._ation.:

x + .06x = 9010

if you solve this equation correctly, you will i- chat the solution is

not in the set you have chosen'.

Please return to page 34 and try question 16 a
2

XII



_HE --.-ARLBLE

Let n tha of the y3-

P

1.-e have:

R I

Y:.-unger .06 .06x

C_Lder (_ ...00- ,09 .09(10,000

and the equal:1=1 iE .

. 06x - 09:10,':10 x) + 75 ID

. 06x = 9.(0 .09x + 75 /'4- .09x and c:::::_:.

.15x = -5 ,A100)

15 :: = c750,D
.),, 15

= 6500

II THE RELATIONSHIP:

The new feature in this problem is the the one In

larger than the other. We can use the pr::.:-___Lp-Le :hat the 1arge

quantity equals the smaller plus the diffe-L,

III CHECK:

D

6500 06 90

3500 ,09

_1i±ference: 75

Then this choice is correct

?lease proceed to question

24

Quaz;t:ion 15

s. G invests some money at la% while Mr. H i.7-.7-a-Eits -4_000 tud -=7: 5% .

At the end of a year, Mr. Cs: imcome exceeds Mr E 3 ::ome by

Apply your knowledge to find ±e set containing th-- _Eit of money L

invested.

(A) 1$2000, 42500, $3000) (3) .50Q,

(C) ($5000, $5500, 00001 (D) :.L-ne of these.

)(IT
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If v.ou use si fc mule that interest equals the produ or

r_terest ai=e, you get

x Rate o Li-;.erest Nu: Years = Interest

250 z .L x = 20

.30 x (.04 x 2) =

L30 x This is an applf:al,
the ASSOCIATIVE PRHPERII./

nce ::iLte time LE two yeas. we may figure L: Miss R is earning twice

an 8% on the $250 ,

Please proe,ed tc. qaE.t-Lc-_--, 3 below.

Qiuestixa 3

XII

_ 1
you, thEs decimal equivala= 07 3-lf ?

(B) .35

(C) 3.5

(D)

25
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1

Yoi may have a.-Dc rap:Ld1:7; you have an i=or. One of the other choices

does have the cor::: =swet.

Please retu.L_. to page :IL and try question , again.

26
9

:Shane tl-Lle a: . :4 74har=,. of solution vii=h ilo:77ain 4 c arts of antifreeze,

this cE-Le IF not correc_:t.

,.s.rraage --cur data in or- form. The final L__:_he :he mixture) should appear

Like this:

Number of UnLts
of Solution x

Percent
2,:t_T'rePzEs

Num:-:r of Units
of Ifreeze

Low ::rite the eouati= relating these value and solve for a .

Con7ert a to a percent.

Please ret.im to page 45 and try question 1 again_
2

4

XII
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If he inve,:;ted $32,30 at 4% , that left $7000 to invest at 6% .

NOw of S3L00 is 5120 and -O.°/. of $7000 is $420 .

T 30:0C .04 120

LI ;L-J00 .0c- 420

TflrA: 54C

Then the total int.c.lest s 21'540 ,:,1-_tch does trot =ele. with the problem.

Then tE-lis choice is :Lot c.'orract.

Please return to pae. 18 anc try question
2

When cc Lotions are'

27

2

7togclie , the tot a-m,:,uut is the sum of the

two separate amounts. Since ±his choice is an1T- one of the two numbers that

should be adde together, it is not the corre:t ariaice.

Please return to page 62 .sm2 try question 4 again.

2
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Gc: Let's outline the procedure:

I THE VARIABLES:

We can set up the problem in this way, using n for the ry._:mbeE

of dollars invested at 8%

Number of dollars Interest
invested rate

Number, pr

interes-

n .08

7000 - n .06

iI THE RELATIONSHIP:

Since the two incomes are equal, we have:

III CHECK

,08n = .06(7000

.08n = 420 .06n

,14n = 420

14n = 42000

n = 3000

-08n

.067000 - n)

[ D

'N.". .06n

<(100)

14

P R = I

3000 .08 240

4000 .06 240

ibis choice contains this value; it is, therefore, correct,

Please proceed to question 13 below.

o ^oe o le c moen cae OOOOOOOOOOOOOOOOOOOOOOOO ,CDn

28

2

Question 13

One-third of a fund is inveqted at 4% and the rest is invested at 2% .

If the total annual income is $540 apply your knowledge to find the set

containing the amount invested at 4% .

(A) ($5000, $7000, $9000) (B) c $4500, $6000, $7500)

(C) ($1800, $2200, $2600 ) (D) ($1000, $2000, $3000

XII



You have made a mistake somewhere, since one of

c3rrect. Were you confused by the word exceeds?

caning as is larger than. Using the principle

write: G's income equals H's income plus 50

continue from there.

1

the other choices is

It has the same

you have already met, we can

You should be able to

Please return to page 24 and try question 15 again.

2

29

2

Since the original alloy was 2% tungsten, less than 50 pounds was

tungsten. Then adding 5 pounds to it cannot result in a total of 55

pounds.

Please return to page 56 and try question 3 again.

2

XII



7

is equivalent to? 100

3,5Since a-
1

= 3.5 , we can write the fraction as
2 100

B,:t dividing by 100 has the effect of shifting the decimal place two pie es

to the left in the number. Thus, we get .035 since a zero must be placed

an the empty place between the decimal point and the 3

if this idea is strange to you, it is worth learning. Of course, if yc,.;.; did

the division as a long division, you would still get this result since it is

.7ctrect.

This tranformation can also be explained by using the technique of red6ang

the fraction.
1 1

3.5 10 .35 10
100

x
10 --T

10 10

.035
1

.035

Please proceed to question 4 below.

30

2

Question 4

Apply your knowledge to find how much money Mr. P will have after a year if

his $10,000 is earning 9% interest.

(A) $900

(B) $10,900

(C) $19,000

(D) $9,000
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1

It is true than tnere are now 25 ounces of solution, but the amount of

salt has not changed. Since the amount of salt is the same, while the amounr_

of the total sclution is changed, it follows that the percent of salt

cannot be the sme as it was.

Place the given data in chart form. Remember, there are three rows of

facts; namely, one for the original solution, a second for the added

solution, and a third for the final mixture.

Please return to page 50 and try question 2 again.

2

31

2

You have the correct answer to a question, but not this question.

You were asked to find the number of pounds of salt.

Please return to page 48 and try question 5 again.

2
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1

In order to calculate the total income, we must find the separate figures and

then add them. 5
1
% on $1000 is $55 .

2

Writing 3% in decimal form we have .03 ; and .03 times p gives .03p .

Then adding them gives the value of this choice; which is, therefore, correct.

P

I

II

1000 .055

P .03 .03p

Total interest ( .55 + .03p)

Note: It is customary not to include dollar signs and other measurements

in the table or in the equation.

Please proceed to question 8 below.

32

2

Question 8

Apply your knowledge to find the correct statement about the value of x

which satisfies the equation

x + .04x = 520

(A) x <102 (B) 102 <x <302

(C) 302 <x <502 (D) x> 502

XII
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1

Without considering the percent antifreeze in the resulting solution, let us

look at the amount of solution.

We started with 20 quarts and added something to it, then it cannot still

be 20 quarts.

Please return to page 45 and try question 1 again.

2

33

2

This choice is not correct. If you read the question again carefully, you

should find that the correct result is easy to get; and it is offered in one

of the other choices.

Please return to page 62 and try question 4 again.

2
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THE VARIABLES:

Remember chat exceeds means

Mr.

=

is more than Then we :an use the

smaller plus the diffeten,e,

Then we have:

III CHECK

P R.

principle: the larger quantity

to write an equation.

First, let g represent

P R

equals the

G's investment,

I

Mr. G g .10 .10g 5000 .10 500

Mr. H (g + 4000).05 .05(g + 4000) 9000 .05 450

Difterence

II THE RELATIONSHIP:

Mr. G's income exceeds Mr. H's income by $50 and the equation is:

.10g = .05(g + 4000) * 50

.10g = .05g + 200 t 50 - (.05g; and c_omb

.05g = 250 (100)

5g = 25000
5

g = 5000

Since the set you chose has this number, this choice is correct.

Please proceed to question 16 below.

34
2

Question 16

A man can invest his money so as to earn 6% interest, and he wishes to have

$9010 at the end of one year. Apply your knowledge to find how much he shouil

invest today.

Which set contains the correct answer?

(A) ($6600 , $6900, $7200)

(B) ($6500 , $6800, $7100)

(C) ($7400 , $7600, $7800

(D) ( $7900 , $8200, $8500 )
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1

Invested $6000 at 4%, that left $4000 to invest at 6% .

47. Jt $6000 is $240 and 6% of $4000 is $240 .

the cotal interest is $480 and this choice is correct.

P x R = I

6000 .04 240

4000 .06 240

480

40
e: 10,000

100080
480

,firth noting that $480 is 4.8% on $10,000 .

,s described by saying that the man has earned an average of 4.8% on

1-01 lovestment. It is impossible to get this by calculating a simple ave-

rag,: cf any of the numbers in the problem. The "average rate" may be

datined as that rate on the whole investment which would yield the same

-imooni: cc total interest as the two separate investments.

raise ptozeed to question 10 below.

/ 3 1

10

Mrs. P. can invest $8000 at 10% interest, apply your knowledge to

Lind how much she should invest at 6% interest so that she will average

:7. on her total investment.

(A) $8000

(B) $16,000

(C) $20,000

(D) $24,000

XII

35

2



36

1

The interest on $10,000 at 9% for a year is $900 .

Then Mr, P will have his original $10,000 plus the $900 and this choice

is correct.

I

II

Principal ' Rate per Year = Interest
$10,000 .09 = $900

Principal + Interest = Amount at End of Year
$10,000 + 900 = 10,900

Please pr to question 5 below.

....... ....................... .. , .. , 9 I. 0

36

2

Question E

ur 'enc:,,wledge to find the interest rate if $500 earns $25 in a
year.

(A) 25%

(B) .05%

(C) ,.5%

(D) 5%



Il

Check out this method for solving the problem.

THE VARIABLES

if x 1

P

the amount in the fund. :oceed as follows:

1 CHECK

x R = I P o R

.04

2x
.07

3

THE RELATIONSHIP:

. x04
.04

,07

120

420

540

3

.14x

3

The total interest amounted to $540 . Therefore,

.04x

+

.14x

=

=

=

=

540

1620

1620

162000

9000

<Multiply both sides by

[Combine like terms

< (100)

c(418

3

3

.04x

3

.14x

.18x

18x

x

Then one-third of this is $3000 , the amount invested at 4%

Please proceed to question 14 below.

;1,000.1, oo 0.70 on. ot.0 OOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOO pro.. Nan00,100010

37

2

Question 14

A man leaves an estate of $10,000 to be divided by his two sons,

The older son invests his share at 9% and the younger son invests his

share at 6% . If the yearly income of the younger son is $75 more than

that of the older, apply your knowledge to find S , the younger son's

shate of the estate.

(A) S > $8000

(B) $8000 > S> $6000

(C) $6000 S ) $4000

(D) $4000 > S ) $2000
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1

It is true that there are now 25 ounces of solution, but the amoun-

salt has not changed. Since we have the same amount of salt in a la-

of solution, it follows that the salt is a smaller fraction

the total.

Then this choice is not acrrect.

Please return To page 50 ::1(1 try question 2 again.
2

38

2

The problem might be handled this way: Let x represent the number of gallons

of 20% solution to be used. Then 50 - x represents the amount of

10% solution. Setting up the form for this problem:

Number of gallons
of Solution

Percent
sugar

Number of gallons
sugar

x 20 .20x

(50 x) 10 ( 5 - .10x)

50 32 16

Then adding in the third column gives the equation:

.20x + 5 - .10x = 16

Now, solving this equation you will find that this choice is not correct.

Always check your answer in the original problem to see whether it makes

sense.

Please return to page 67 and try question 6 again.
2

XII



I THE V_RIABLES:

if we 1,e:. x represent the principal, interest is .06x and the

equaripn is

r + .0e- = 9010

100x + = 901000

1A: = 90100

= 8500

III THE RELATIOI HIP:

TI CHECK:

o0100) x R = T

[ Combine

4106

''..500 .06 510

P + I = Amount

8500 + 510 = 9010

In this problem, $9010 is called the Amount. Remember

Amount = Principal + Interest

Then this choice is correct.

You have now completed this Segment. Hand in the

PUNCH CARD.

You should have entered in your NOTEBOOK the

following:

(1) Amount = Principal + Interest

(2) Number of dollars invested x interest rate =

Number of dollars interest

( P R = I )

(3) _nterest, income, return, yield; all mean the same.

You should now be able to complete ASSIGNMENT 12 ,

problems 1 4 .

XII
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1

Does 2 percent plus 5 pounds aqua! 7 pounds?

Of cours.e. not.

Were there 2 pot=s of tungsten in the origi::al alloy? Avoid doing

arithmetic .4ith num:ers until you know what they mean and what meaning the

result will have.

Please return to page 56 and try question 3 agan.
2

40
2

When water is evaporated from acid solution, the water being removed has

0% acid. Then no acid has been removed and, therefore, there is some

acid left.

Then this choice is not correct.

Please return to page 63 and try question 8 again.
2

YTT



If x represents the number of gallons of 20% solution to be used,

we get the equation

.20x + 5 .10x = 16

Solving this, we find that

x = 110

which is certainly larger than 25 . But the total number of gallons of

the mixture was to be only 50 .

Then this value is not correct.

Please return to page 67 and try quaszion 6 again.
2

Using x as the amount of 20% solutton, we have:

Number of Pounds
of Solution

Percent
salt

41

I

Number of Pounds
of Salt

41
2

1st Solution 10 .20x

2nd Solution 30 5 1.5

Mixture x + 30 10 .10x + 3

In the third column, the sum of the first two lines equals the third. If

we write the equation stating this and solve it correctly, we find that

this choice is not correct.

Please return to page 66 and try question 10 again.
2
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1

If we start with 20 quarts and evaporate (remove) something from it,

we cannot have 20 quarts remaining.

Please return to page 51 and try question 7 again.
2

42.

2

It is helpful to set-up the data in chart form:

We may proceed in this manner:

Number of Gallons
of Mouthwash

Percent of Number of Gallons
Ingredient X of Ingredient X

1. 1000 5 .05(1000)

2. n 0 0

M. 1000 + n 2 .02(1000 + n)

Now, in the third column, the first item plus the second equals the third.

If you will write the equation which states this fact and solve it correctly,

you will find that this choice is not correct.

Please return to page 69 and try question 12 again.
2
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In general, there are two ways that you might explore in order to answer this

question: one is to find the amount of salt in each solution and then

add; the other is to find the. total amount of solution and its percent

salt and then calculate the amount of salt. You will see that you must use the

second method which relates to the total mixture.

You have made a mistake in your calculation since this choice is not correct,

Please return to page 48 and try question 5 again.

43
2

Certainly 20 minus 3 equals 17 but that has nothing to do with this

problem. How many pints of acid were there in the original solution, and

how many were removed?

Please return to page 54 and try question 9 again.

2
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I

Volume 12 Segment 2 begins here:

Obtain a PUNCH CARD from your instructor. In addition

to the other identifying information that must be

furnished by you, you are asked to punch out the following:

COLUMNS: 48 and 50 1 2 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60 and 62 1 2 (Volume Number)

66 and 68 0 2 (Segment Number)

Your READING ASSIGNMENT for this Segment is page 310 .

SUPPLEMENTARY NOTES

A solution, as you meet it in this course, is usually a mixture containing
a substance dissolved in water. The substance gives its name to the
solution; thus a 10% alcohol solution would mean that 10% of the
mixture is alcohol and the other 90% is water or some other liquid that
is specified. If there were 50 gallons of such a solution, it would
contain 5 gallons of alcohol and 45 gallons of water. Some named
substances are actually mixtures; two common ones are milk and cream.
They contain various substances mixed with water; the one substance
which is of importance commercially is called "butterfat." The
richness of the mixture determines whether it is called "milk" or "cream."

You should keep in mind that water means pure water, which is 0% salt, 0%
alcohol, 0% butterfat. In the same way, salt means pure salt, which is
100% salt.

You will also meet mixtures of metals called alloys. In these, you will be
told the names of both substances; for example, an alloy of tin and copper
contains 15% tin.

We will generally deal with a mixture of two different solutions to make a
third. However, we may add a pure substance (100%) to a solution, which
strengthens it. Or we may add water (0%) to a solution which weakens it,
It is possible to remove water (04) from a solution by evaporation; of
course, this strengthens the solution.

Please go on to page 45 .

1
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The basic formula for these percent mixture problems is

Number of Units
of Solution

Percent
Ingredient

45

1

Number of Units
of Ingredients

First

Second

Total

In the first column, adding gives the total and the same holds true for

the third column; but DO NOT attempt to add the percents.

You will now be asked a series of questions to draw your attention to the

more important points.

45

2

Question 12

After 4 quarts of antifreeze are added to 20 quarts of water, what is the

amount of the solution and its percent antifreeze?

Perform the calculations to find the correct choice.

(A) 24 quarts of 16 3% antifreeze

(B) 24 quarts of 20 % antifreeze

(C) 20 quarts of 20 % antifreeze

(D 20 quarts of 25 % antifreeze

XII
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1

The original alloy had some tungsten in it. Then if we add 5 pounds or

tungsten, there must be more than 5 pounds in the final mixture.

Please return to page 56 and try question 3 again.
2

46

2

Before it is possible to find the percent of acid in the final solution,

we must find the number of pints of acid it contains. The original solution

contained 20% of 15 pints, or 3 pints, of pure acid.

The evaporation of water removed no acid so that 3 pints still remain,

But the evaporation did reduce the total amount of solution.

x R = I

Solution 15 .20 .20 (15)

Water 3 0 0 evaporated

Mixture 12 x 12x

Dividing the number of pints of acid remaining by the number of pints of

solution remaining gives the correct result. This choice is not correct.

Please return to page 63 and try question 8 again.
2
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1

This choice is not correct. There is enough information given to

determine the correct solution to this problem. However, it is important

to interpret correctly the results you obtain.

Please return to page 67 and try question 6 again.

2

47

2

Let us assume that this choice is correct and check the figures which

result; there would be 70 cc. of 10% solution. Then:

Number of cc .

of Solution

Percent
Salt

Number of cc.
of Salt

1. 30 5 1.5

2. 70 10 7

M. 100 7 7

But the items in the third columns have to check when added. Since 1.5

+ 7 does not equal 7 this does not check. Then this choice is not

correct.

Please return to page 52 and try question 11 again.

2
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1

If two quarts are mixed with 20 quarts, the result will, of course,

contain 22 quarts. You should not be fooled into trying to use any of the

other numbers in the problem to get an answer. The other information in the

problem has nothing to do with this question.

Please proceed to question 5 below.

48

2

Question 5

After mixing 20 pounds of 5% salt solution with 30 pounds of ano,:her

salt solution, we find that we have a 6% salt solution. Apply your

knowledge to find the number of pounds of salt in the final solution.

(A) 50

(B) 18

(C) 3

(D) It cannot be determined.

XII
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1

There was 15% acid in the original 20 pint solution, not in the final

solution. Then the only figure on which you can calculate 15 sensibly is

the 20 pints. Then this choice is not correct.

Please return to page 54 and try question 9 again.

2

49

2

The original solution contained 20 cc. of acid out of a total of 100 ,z,c.

If the choice is correct, the 20 is 25% of the remaining 75 cc

But this is not so.

Then this choice is not correct.

Please return to page 55 and try question 13 again.

2
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1

Good. Let's arrange the given data in chart form.

Number of Units

of Solution

Percent Number of Units

of Ingredient of Ingredient

Water 20 0 0

Antifreeze 4 100

Final

Mixture 24 x 4

Since: 24 x = 4

= 4

24

2
x = 16

-J

Your choice was correct.

Now proceed to the next problem below.

[Reduce

[Convert to %

1

.16 3

6) 1.00

50
2

Question 2

If 5. ounces of water are added to 20 ounces of a 10% salt solution,

which statement about the resulting solution do you recognize as

correct?

(A) There are 20 ounces containing less than 10% salt.

(B) There are 25 ounces containing less than 10% salt.

(C) There are 25 ounces containing 10% salt.

(D) There are 25 ounces containing more than 10% salt.

XII



51

1

if a 2O solution and 10% solution are mixed, the resulting mixture

always has a percert between the two original percents. Then this choice

is correct, and no further calculation is needed. Mixing a 20% solution

and a 10% solution could never result in a 32% solution. If you

proceed in a standard manner, letting x represent the amount of the

20% solution to be used, you get the equation

.20x 5 .10x = 16

Solving this, we find the value of x to be 110 . But the total

solution is to be 50 gallons. Therefore, this value of x is impossible,

and this choice is correct.

Please proceed to question 7 below.

Question 7

When 2 quarts of water are evaporated from 20 quarts of a 15% salt

solution, how many quarts of solution remain?

Which choice do you recognize as correct?

(A) 20

(B) 18

(C) 3

(D) 1

51
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I THE VARIABLES:

Using x as the amcunt of the 20% solution, we have:

Number of Pounds

of Solution

Percent Number of Pounds

Salt of Salt

1st Sol.

2nd Sol.

x

30

20 .20x

5 1-5

MIXTURE x + 30 10 .10x + 3

II THE RELATIONSHIP:

The amount of salt in the 1st solution plus the amount of

salt in the 2nd solution is equal to the number of pounds

in the mixture.

III CHECK:

15 .20 3

30 .05 1.5

45 .10 4.5

Then this choice is correct.

Please proceed to question 11 below.

52

2

Question 11

A druggist requires 100 cc. of a 7% salt solution, but has available

only a 5% solution and a 10% solution. How much of the 5% solution

should he mix with the 10% solution to produce the required result?

Apply your knowledge to find which answer checks.

(A) 30 cc.

(B) 70 cc.

(C) 40 cc.

(D) 60 cc.

XII



Le:onsider this problem, you will find that there is enough

information to answer the question, using one of these two ways to

arrive at the figure you need:

(i) Add the amounts of salt in each separate solution.

(2) Find the total amount of the final solution and its percent

salt.

(3) Choose the appropriate method.

Please return to page 48 and try question 5 again.
2

Letting x be the number of pounds of salt to be used, we have:

Number of Pounds

of Solution

53

2

Percent Number of Pounds

Salt of Salt

ist Sol. 40 5 .05(40)

2nd Sol, x 100 1(x)

40 -r- 1.7

THE RELATIONSHIP

24 .24(40 ± x)

The number of pounds of salt in the first solution plus the

number of pounds added equals the amount found in the final

mixture. That is, in the third column, the first number plus

the second equals the third. This gives us an equation which we

can solve, but this set does not contain the correct solution,

Check your computation.

Please return to page 61 and try question 14 again.

2
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1

The original 15 pints contained 20Z or one-fifth acid. Then there

were 3 pints of acid vtlen we started. The evaporation did not

affect the amount of acid, but it did reduce the amount of solution to

12 pints. Therefore, we find that we have 3 tints of pure acid out of

12 pints of solution; and this choice is correct.

NxR= I CHECK:
Solution 15 .20 .20(15) 15 .20 3.0

Water 3 0 3 0 0

Mixture 12 x 12x 12 .25 3.0

The new mixture has the same amount of acid as

12 x = .Lu (15)

12 x = 3

1
x

4

x = 25%

the original solution.

c(7 12

[ Convert to %

Please proceed to question 9 below.

54

2

Question 9

If 3 pints of water are evaporated from 20 pints of a 15% solution of

acid, how many pints of pure acid remain?

Choose the correct result.

(A) 17

(B) 3

(C) 2.05

(D) 0

XII



We may proceed in this manner:

T THE VARIABLES

Number of 0a11.
of "- .LL,desL

55

1

Jf Number of Gallon

Inzredient X of Ingredient X

1. 1000 5 .05(1000)

2. n 0 0

'A. (1000 + n) 2 .02(1000 + n'

II THE RELATIONSHIP:

The number of gallon f ,,reCi(--It the miture is equal to

:'hen

._2(li + n) = .05(1000) [ D

20 + .02n = 50 20

1000

10

.02n = 30 °(100) 12500

2n 3000

n = 1500

Therefore, this choice is correct.

Please proceed to question 13 below.

\

dded.

.05 50

0 0

.02 50

55

Question 13

A bottle containing 100 cc. of a 20% acid solution was left open. When

discovered, it was found that due to the evaporation of water, it was now a

25% solution.

Apply your knowledge to find how much solution was still in the bottle.

(A) 80 cc.

(B) 75 cc.

(C) 25 cc.

(D) 20 cc.
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1

et's review the procedure:

Solution

Water

Number of Ounces Percent Number of Ouraa-,.
of Solution x

Salt of Sale

20 10 = .10(20)

Mixture

5 0 0

25 x .10(201

25x =

x =

x =

2

2

8%

0(

[

1. 25
t

Convert

2

25

to a

(8)

11)0

Adrling 5 ounces our-es -sull: in a total of 25 ounces.

there were originally 2 ounces of salt in the solution (10'/ of 20) and

only water was added, there are still 2 ounces of salt. But 2 ounces out

of 25 ounces is
25

,

100
which is equal to --LS-- or 8% .. Then this

choice is correct.

It is not actually necessary to do this arithmetic to answer the question chat

you were asked. When water is added to a solution, it dilutes the solution;

that is. it lowers the percent of dissolved substance. In this case, the

percent salt of the final mixture would have to be less than 10% .

Please proceed to question 3 below,

56

2

Question 3

An alloy of 50 pounds of iron and tungsten is 2% tungsten.

If 5 pounds of tungsten are added to the alloy, perform the calculations u)

find the number of pounds of tungsten in the final mixture.

(A) 55 (B) 7

(C) 6 (D) 5

XII



calculate of 20 , you will get 3 .

:an then proceed to do more arithmetic with this number, but what "las

:o do with this problem?

a interested in the amount of solution, rather than in the amount o±

_:La water or pure salt.

lease return to page 51 and try question 7 again.

L
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It we organize our work in the usual form, we have:

THE VARIABLES:

Number of Pounds
of alloy

Percent Number of pounds
Copper of Copper

2,

x 100 1(x)

480 - x 4 .04(480 x)

Mix. 480 10 .10(480)

Note chat (480 - x) represents the amount of the 4% alloy.

THE RELATIONSHIP:

The total number of pounds of copper in the mix is equal to the sum

of the two amounts in the two alloys. This can be interpreted in

the diagram. In the third column, the sum of the first two lines

equals the third. This fact gives us the equation we need, and

solving it, we find that this choice is not correct.

Please return to page 70 and try question 15 again.
2
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If there are 70 cc. of one solution, there are 30 cc. of the other.

Then we would have:

Number of cc.
of Solution

Percent
Salt

Number or c:.
Of Salt

1. 70 5 3.5

2. 3C 10 3

100 7 7

The total number of cc. in the two solutions should equal the amomc

in the mixture. This is located in the last column.

But,

3.5 + 3

does not equal 7 . Then this choice is not correct.

Please return to page 52 and try question 11 again.
2

58
2

Since this equation contains the variable in the denominator of at least

one fraction, it is a fractional equation.

Therefore, this choice is not correct.

Return to page 83 and try question 1 again.
1

XII
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1

The original solution contained 20 cc. of acid out of a total of 100 cc.

If there were 25 cc. of solution left, we would have 20 cc. out of a total

of 25 cc. as a result. But this is not 252. Therefore, this choice is not

correct.

Please return to page 55 and try question 13 again.

2

In order to get 120 gallons, using n gall.rns of cream, he will

need (120 n) gallons of milk. Then:

Number of Gallons Percent

of Solution Butterfat

59

Number of Gallons
of Butterfat

1. n 20 .20(n)

2. (120 n) 2 .02(120 n)

M. 120 35 .035(120)

Solving this equation will show you that this choice is not correct.

The equation can be constructed from the data in the last column.

Please return to page 77 and try question 16 again.

1

XII



60

1

The problem stated that the original solution had acid in it.

Since only water was removed, the final solution still has acid in it.

Then this choice is not correct.

Please return to page 54 and try qUestion 9 again.
2

60

2

The (L C D) of an equation must meet two requirements:

(1) Each denominator must divide into it; that is, it is a mulciple

of each denominator.

(2) It must be the lowest possible such number,

Is the denominator x divisible by 4 ? Since it is not, this cannot be

a common denominator, and it is certainly not the lowest common denominator.
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1

I THE DATA

It is simplest to take x as the number of cc. of water evaporated.

Then we have:

Number of cc . Percent Number of cc.

of Solution ' Acid of Acid

1. 100 20

2. x 0

M. (100 - x) 25

.20(100)

III:

CHECK:

100 .20 20

0 evaporat 20 0 0

.25(100 x) 80 .25 20

Note: Evaporation removes water, which gives the minus sign.

II THE RELATIONSHIP:

The amount of acid in the original solution was not changed when the

water evaporated. Then:

.25(100 - x) = .20(100) [ D

25 .25x = 20 c, 25

.25x = - 5 0( (-100)

25x = 500 e 25

x = 20

Since 20 cc. of water was removed from 100 cc., the result is 80 cc.; which

is, therefore, the correct choice.

Please proceed to question 14 below.

61

Question 14 2

How much salt must be added to 40 pounds of a 5% solution to produce a

24% solution? Apply your knowledge to find the set containing the correct

answer.

(A) (30 , 35 , 40

(C) (18 , 26 , '34 )

XII

(B) (15 , 20 , 25)

(D) ( 4 , 10 , 16
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1

Calculating 2% of 50 we find that there was 1 pound of tungsten in the

original alloy. Then adding the 5 pounds gives us the correct total of

6 pounds of tungsten at the end. It is interesting to note that there are now

655 pounds of alloy, so that the tungsten is
-5-5-

or approximately

11% of the total.

To organize your thoughts make use of the chart to relate the given data.

Alloy 50 .02 . .02(50)

Added 5 1.00 5

Mixture 55 = 5 + (.02)(50)

5 + 1

6

All you were asked for was the amount of tungsten in the new mixture.

Please proceed to question 4 below.

62
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Question 4

Two quarts of milk containing 2% butterfat is mixed with 20 quarts of

milk containing 5% butterfat. Perform the calculations to find the amount

of milk in the mixture.

(A) 22

(B) 20
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1

There were 20 quarts of solution when we started. Since 2 quarts were

evaporated (removed), the total amount of solution was decreased leaving

18 quarts remaining.

There are many other questions that could be asked about this situation, but

you answered this one correctly.

Please proceed to question 8 below.

63
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Question 8

If 3 pints of water are evaporated from 15 pints of a 20% solution of acid,

what is the percent acid in the remaining solution? Apply your knowledge to

find the correct choice.

(A) 0%

(B) 20%

(C) 25%

(D) 30%

XII



64

1

If there are 40 cc. of the 5% solution, there will be 60 cc. of the

10% solution. Then we have:

Number of cc.

of solution
Percent

Salt
Number of cc.

of Salt

1. 40 5 2

60 10 6

MIXTURE 100 7 7

The number of cc. of salt in the mixture is made up of the number of

of salt in the two given solutions (last column).

But 2 + 6 does not equal 7 .

Then this choice is not correct.

Please return to page 52 and try question 11 again.
2

64

2

The first step in finding the LCD is factoring the denominators, which

gives us:

3x
2(x - 3)

1 5

2 (2)(3)(x)

The factor 2 appears in each denominator, but it should be used only

once in calculating the LCD since its highest exponent is one.
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1

The original solution contained 20 cc. of acid out of a total of 100 cc.

If there were 20 cc. of solution left, we would have 100% acid, not 25% .

Then this choice is not correct.

Please return to page 55 and try question 13 again.

2

65

2

The Multiplication Property of Equality states that if

a = b then ac = be

Did you forget to multiply the right side of the equation? Either you

forgot, or you made an error in the multiplication since this choice is not

correct.

Please return to nave 99 and try question 5 again.
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1

The original solution contained 20 pints of which 15% were acid.

Multiplying 15% by 20 , tells us that there were 3 pints of acid

in the original solution. When water is evaporated, it is pure water; there

is no acid removed. Therefore, this choice is correct.

Please proceed to question 10 below.

66
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Question 10

Apply your knowledge to find how many pounds of a 20% salt solution should

be mixed with 30 pounds of a 5% solution to produce a mixture which

contains 10% salt. If n is the number of pounds, which is the correct

statement?

(A) n 6

(B) 6 (n( 12

(C) 12 (n( 18

(D) 18 (24
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1

Adding the two solutions together gives us a total of 50 pounds. Since

it is 6% salt, we take 6% of 50 and find there are 3 pounds

of salt in the final solution. Then this choice is correct.

N x R = I

1. 20 .05 .05(20)

2. 30

MIX. 50 x .06 = .06(50)

Note: We could not find how much salt was disolved in the second solution

directly. But now having found the total amount of salt in the final

mixture, we can subtract the amount contained in the first solution and then

determine the amount in the second and also determine the percent salt in

the second solution.

Please proceed to question 6 below.

67

2

Question 6

A 20% sugar solution is mixed with a 10% sugar solution, and the result

is 50 gallons of a 32% sugar solution. How much of the 20% solution

was used? Choose the correct statement about the answer.

(A) 25 gallons of 20% solution were used.

(B) More, than 25 gallons of 20% solution were used.

(C) Not enough information is given to determine an answer.

(n) The rmoctinn hAq nn answer! the nroblem is impossible.
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The equation does contain a fraction. However the denominator does not

contain the variable. Then this is not a fractional equation. If you

insist on giving it a name, you may call it an equation with fractional

coefficients. Your text defines a fractional equation as one which

contains the variable in a denominator.

Since you were asked to find the equation which is not fractional, this

choice is correct.

Please proceed to question 2 below.

68
2

Question 2

Perform the calculation to find the LCD for the equation:

2 3

5x

(A) 5x

(B) 5x
2

2
(C) 20x
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If there are 60 cc. of the 5% solution, there will be 40 cc. of

the 10% solution. Then we have:

Number of cc.

of Solution

1. 60

2. 40

M. 100

The number of cc.

Percent
Salt

Number of
of Salt

5 3

10 4

7 7

cc.

of salt in the mixture is found by adding the amounts

of salt in the two solutions given. This is verified in the last column.

Since
3 + 4 = 7

The same number must agree with the product of the amount and percent salt

of the mixture. This is verified in the last row.

100 x .07 = 7

Please proceed to question 12 below.

69
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question 12

A mouthwash is supposed to contain 2% ingredient X, but the manufacturer

finds that he has 1000 gallons containiag 5% ingredient X. How much

water should he add to dilute the mixture to the desired strength? Apply

your knowledge to find the correct statement about "n", the number of

gallons of water to be added.

(A) n < 200 (B) 200(n4(700
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1

I THE VARIABLES

Letting x be the number of pounds of salt to be used, we have:

Number of Pounds
of Solutiou

Percent

Salt
Number of Pounds

of Salt

1. 40 5 .05(40)

2. x 100 1(x)

M. (40 + x)

II THE RELATIONSHIP:

24 .24(40 + x)

The number of pounds of salt in the first solution plus the

number of pounds added is the same as the amount in the final

mixture.

III CHECK

.24(40 + x) = .05(40) + 1(x) [ D

9.6 + .24x = 2. + x t(3 (100 )

960 + 24x = 200 + 100x ft( - 24x

960 = 200 + 76x <- 200
760 = 76x a( 0 76

10 = x

N R I

40 .05 2

10 1 10
50 .24 12

Then this choice is correct.

Please procee6 to question 15 below.

70
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Question 15

In order to produce 480 pounds of an alloy that is 10% copper, a manufacturer
is going to add pure copper to an alloy containing 4% copper. Apply your
knowledge to find the correct statement about x , the number of pounds of

pure copper to be added.
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1

You have overlooked an important step; namely, factoring all the

denominators. While many students can handle simple problems without

writing down the factors, you made a mistake here. Surely you realize

that (2x - 6) is not divisible by 6x .

Please return to page 85 and try question 3 again.

2

71

2

This choice indicates that you found the proper (L C D) , but your derived

equation is not correct.

Your error is due to a careless application of the DISTRIBUTIVE PROPERTY.
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Let's review the procedure.

THE VARIABLES:

Using n gallons of cream, he will need (120 - n) gallons of milk

Then:

Number of Gallons Percent Number of Gallons

of Solution Butterfat of Butterfat

1.

2. (120 - n)

20

2

.20(n)

.02(120 - n)

M. 120 3.5 .035(120)

II THE RELATIONSHIP:

The total number of gallons of butterfat is composed of the number

of gallons in each of the two components. The last column gives

all the necessary data.

.20n + .02(120 - n) = .035(120) [D

.20n + 2.4 - .02n = 4.2 p(loo)

20n + 240 - 2n = 420 [C

18n + 240 = 420 <-240

18n = 180 18

10

III CHECK.

N R
10 .20 2.0

110 .02 2.2
120 .035 4.2

Then this choice is correct.



You have completed this Segment. Hand in the PUNCH CARD.

You should have entered in your NOTEBOOK the form which

we have been using in these Percent Mixture problems.

Number of Units
of Solution

Percent
Ingredient

Number of Units
of Ingredient

First

Second

Total

This can be reduced to:

N x R = I

1.

2.

M.

You should now be able to complete ASSIGNMENT 12 problems 5-8 .

73

2

The LCD must be the lowest multiple of all of the denominators.

There are two reasons why this choice is not correct.

First, this choice is not divisible by the denominator 4 and it, therefore,

cannot be a common denominator.

Can you find the second reason?
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1

Almost, but not quite correct.

What happened in your multiplication on the right side of the equation?

Note: 12x
2

2
= 3 4 x

2

4x
1 ° 4 s, x2

3

Please return, to page' 99 and try question 5 again.
2
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2

In solving equation P, the correct procedure is to multiply by the common

denominator, 2(y + 1), which results in equation Q .

If we now solve equation Q, we will have all the solutions of equation

P and perhaps some extra solutions.

Solving equation Q yields a single solution. All that you need do is

to check it in equation P and in equation Q . When you do this, you

will find that this choice is not correct.

Please return to page 88 and try question 8 again.
2

XII
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1

Since neither denominator can be factored, the (L C D) is

3(m + 3)

Did you use (m + 3) as the L C D ? Since it is not divisible by 3 , it is

not a common denominator.

When the fraction 1 is multiplied by (m + 3) , .the denominator will not
3

reduce to ONE.

Please return to page 87 and try question 6 again.

2
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2

Since the equation on this line may not be equivalent to the original

equation; that is, a new root may have been introduced through the

multiplication, it does not prove the acceptability of the answer for the

original problem. It merely checks the answer for that line and all that

follows it.

Please return to page 98 and try question 10 again.

2

XII



76

1

Let us review the procedure that we think you should follow.

I THE VARIABLES:

If x is the amount of pure copper, (480 x) is the amount

of alloy since the total number of pounds of the mixture is 600 .

Then we have:

Number of Pounds
of Alloy

Percent
Copper

Number of Pounds
cf Co er

III

N

CHECK:

= R I

1. x 100 1(x) 30 1 30

2. (480 x) 4 .04(480 x) 450 .04 .L8

MIX. 480 .10 .10(480) 480 .10 48

II THE RELATIONSHIP:

The total amount of copper in the mixture is the same as the amount

in the original alloy plus the amount of pure copper added. The

third column lists the necessary data. From this we can write-

the equation,

1(x) + .04(480 x) = .10(480) ( D

x + 19.2 .04x = 48 c< (100)

100x + 1920 4x = 4800 [ C

1920 + 96x = 4800 0<-1920

96x = 2880
°<",' 96

x = 30

Then this choice is correct, since it falls within the range

25 < x < 50

Please proceed to question 16.

XII
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Question 16

A farmer has some milk which is 2% butterfat. How much cream, which is

20% butterfat, should he add to produce 120 gallons of milk containing

3.5% butterfat? Apply your knowlege to find the correct statement about

n , the number of gallons of cream to be added.

(A) n < 10

(B) 10 ( n 50

(C) 50 ( n 90

(D) n ) 90

77

2

True, the e: -..ssion you chose is a common denominator, but not the lowest

common multiple of the denominators,

The (LCD) is found as the product of factors, but all you have done is

multiply the complete denominators. In this problem, everyone needs to

factor first.

Please return to page 90 and try question 4 again.

2

XII
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This is a satisfactory comm.;
. ..fainator since it is divisible by the first

denominator x and also by the second and third denominators, 5x and 4

However, this is not the correct choice since it is not the lowest

common denominator.

Please return to page 68 and try question 2 again.
2
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Whenever both sides of an ..quation are multplied by the same quantity,

whatever it may he, the result is an equation, although it may not be

one that is helpful in finding the solution set.

In any event, this choice is not correct.

Please return to page 97 and try question 7 again.
2

XII
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You appear to be consistent in making the same mistake in each

multiplication. What happened to Ele denominators of the fractions; did

you just ignore them?

Please return to page 99 and try question 5 again.

2
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If you solve equatlml S , which is a quadratic equation, you will find two

values for x .

x
2

- x - 2 = 0 Factor

)( ) = 0 Let each factor equal 0 .

It is then necessary to check these values in equation R . When you do this

correctly, you find that this choice is not correct. The "null set",

0 , contains no elements.

Please return to page 94 and try question 9 again.

2

XII



80

1

The multiplication Property of Equality has been misapplied.

You have forgotten to multiply both sides of the equation by the LCD.

This must be done regardless of whether the term is a fraction or not.

Please return to page 87 and try question 6 again.
2
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The fact that a solution to a fractional equation may not check in the

original equation does not depend on just being careful.

All the steps might really be mathematically correct.

Nevertheless, when you multiply both sides of an equation by a

quantity containing the variable, your new equation may have a

solution that did not exist on the line above. The only positive

check is to substitute the values you find when you complete the

solution in the original problem.

Then this choice is not correct.

Please return to page 98 and try question 10 again.
2

XII
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You have started correctly, factoring I-1,e denominators and then setting

up the product of factors for the LCD. However, it appears that you

have forgotten an important item. Each factor is used only once

unless it repeats in a single denominator, that is, if it has an

exponent other than one.

Each different factor must be used with the highest exponent that

appears with it.

Please return to page 90 and try question 4 again.
2

In order to solve this equation, it is necessary to find the LCD.

None, of the denominators can be factored; therefore, the LCD is

3x(x + 3)

Multiplying by this should give the equation

5(3)(x + 3) - 1(x) (x + 3) = 8(3) (: )

If you now proceed to solve this equation, which is quadratic, you

will find two values of x . However, you must check them in the

original equation before you know if one or both of them are solutions.

You should find that this choice is not correct.

Please return to page 91 and try question 12 again.
2

81

2

XII
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Volume 12 Segmen: begins here:

Obtain a PUNCH CARD from your In

addition to the other identifying intozmaLion

that must be furnished by you, you are asked

to punch out the following:

COLUMNS 48 and 50 1 3 ;Sequence Number.

54 and 56 0 4 Type of Punch Card)

60 and 62 1 2 (Volume Number)

66 and 68 0 3 (Segment Member

Preliminary Notes

In order to solve a fractional equation, that is, an equation containing the

variable in a denominator, we begin by removing the fractions, You will :e-

call that we can multiply both sides of an equation by the same quantity, and

the results will still be equal, Of course, we do not use just any multi-

plier; it must be one which contains each denominator as a factor, that is,

it must be a common multiple of the denominators. We call the smallest of

the common multiples the

Lowest Common Denominator, or LCD.

For the equation
60

1
5

z
2
- 36 z '6

we first factor the denominators (where possible) getting:

60 5

(z + 6)(z - 6)
1

z - 6

Now we are in a position to build the common denominator as a product of t17:

different factors which we see. Thus the LCD is

(z + 6) (z - 6)

and we can now multiply both sides of the equation by this quantity,

You sh: Id rv7w review your READING ASSIGNMENT

or this Segment, Pages 312 -313

Now go on to page 83
1

XL1
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You will now be asked a Fries of questions to

draw your attention to the afore impc,:-Iant points.

Question 1

Which of the choices do yQu recognize as NOT a fractional equation?

(A)

(B)

(C)

(D)

5 +

3
=

1
2 x

3x

2-

+ 2 .

7

5

3x
+ 1

83
2

This choice is not correct. Did you multiply both sides of the equation

by the LCD, which is

(x + 2) (x 5)

One of the other choices is correct.

Please return to page 97 and try question 7 again.
2

XII
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In the procedure for solving a fractional equation, you obtain an

equation which contains no fractions. This derived equation will

always be satisfied by all the roots of the original equation, and

perhaps by some additional roots.

To be a proper subset, the solution set for S would have to contain

only some of the members of the solution set for equation R .

Therefore, this choice is not correct.

Please return to page 94 and try question 9 again.
2
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2

If you multiply both sides of this equation by the LCD, whir.h is

(x + 5) (x - 5)

you will get an equation which,.can be solved. After solving the

equation, remember that
?
you must check any solution in the original

equation. When you do this, you will find that this choice is not
4correct.

Please return to page 101 and try question 13 again.
2

X I I
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This is a satisfactory common denominator since it is a

each of the denominators Lad is, therefore, divisible by each of them.

Let's review a "working method" for determining the Least Common

Multiple (LCM) of the denominators. (The LCM is also called the Least

Common Denominator, or LCD when it refers to the denominators of

fractions.)

(1) Factor each denominator and place the factors in base-exponent

form.

(2) Form the LCD by multiplying each of the different bases using

the highest exponent that appears for each base.

In this case, the factors of the different denominators are x,

5x, and 2
2

, respectively.

We form the LCD according to the rule and get

2
2
5x or 20x

Now proceed to question 3 below.

Question 3

Apply your knowledge to find the LCD for the equation:

3x
2x - 6

1 5

2 6x

(A) 12x(2x - 6) (C) 6x(x 3)

(B) 6x(2x - 6) (D) 2x - 6

85
2
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It is only necessary to check the values offered in this choice to

find out if they are correct. There is very little arithmetic to be

done before you discover that this choice is not correct. Of course,

you must remember that any value which makes a denominator eaual

to zero is not acceptable.

Please return to page 105 and try question 11 again.
2
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2

It would appear that you haye done an ..xcellent job.

Your only error seems to be that you have answered the wrong question.

You were asked to find the value on the right side of the equation, when

you have substituted the correct value for the variable y .

Please return to page 93 and try question 14 again.
2

X II



8'

When the Multiplication Property of Equality is used, you must be alert to

the possibility of having to use the Distributive Property and to use the

methods for reducing fractions.

Let's review the steps you should have taken.

1

3x

2

3

1

4x
2

2 1 2 1

12x (
)3x 3 4x-

12x
2

24x
2

12x-
9

3x 3 4x

4x 8x
2

Then this choice is correct.

Please proceed to question 6 below.

12x
2

[D

[Reduce

Question 6

In solving the equation

m +
1

3
2

we multiply both sides by the LCD and get one of the followin7 equations,

Apply your knowledge to find which is the correct derived equation.

(A) 2m + m = 2m + 6

(B) 6m + m + 3 = 6m + 18

(C) 6m + m + 3 2

(D) None of these.

XII
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Very good. This choice is correct,

1 1 1_ _
0

x + 2 x 5 x
,

3x - 10

(x + 2) (x - 5) (x + 2) (x 5) (x f 2) (x 5)
(x + 2) (x - 5) (x .4- 2)(x 5)

5)

x 5

(x + 2)

x - 2

Please proceed to question 8 which follows.

1

1

^ 5,14,44 1,404304444 ,,,,, ,00110400449111044 en c

88
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Question 8

5 3Given equation (P) + 1y + 1 2y + 2

and equation (Q) 10 = 3 + 2y + 2

Since the 3rd
tor an be tactciA
into tx 2't - 51

and it is compcd
the other two denomin,,,-

tors, it is the LCD

We derive equation Q by multiplying equation P by (2y + 2) .

Apply your knowledge to find which choice is correct.

(A) P and Q have the same solution set.

(B) The solution set for P is a proper subset of the solution

set for Q

(C) The solution set for Q is a proper subset of the solution

set for P .

(D) The sets are not the same but they have the same number of

elements; that is, they are equivalent.

XII



89

1

When we solve equation S, we get two values for x

On checking each value in equation R and in equation S, we find

that the two values do not check in both equations. Then this choice is nor.

correct.

The sets are not the same.

Please return to page 94 and try question 9 again.
2

We multiply by the LCD, which equals

(x - 2) (x +

and the resulting equaLion is:

2x(x + 1) + 3(x 2) = 2x
2

When we solve this equation, and check the solutions in the original

equation, we find that this choice is not correct.

Please return to page 110 and try question 15 again.
2

89

2
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The first step in finding the LCD is factoring the denominators, which gives

US :

3x 1 5
2(x 3) 2 (2)(3)(x)

Since we do not use a factor more than once, even though it appears in

another denominator, if its highest exponent is 1 , only or.a 4 will be
used. Then the LCD is

(2) (x - 3)(3)(x)

which can be rewritten as.

6x (x - 3)

Therefore, this choice is correct.

Please proceed to question 4 below.

90

2

Question 4

Apply your knowledge to find the LCD for the equation:

x + 2 3 5x
2
+ 7

2x + 6 x 1 x
2

+ 2x - 3

(A) (2x + 6) (x - 1) (x2 + 2x - 3)

(B) 2(x + 3) (x 1) (x + 3) (x 1)

(C) (2x + 6) (x 1)(x + 3)

(D) 2(x - 1) (x + 3)

XII
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1

Thu_ only values offered in the other choices are 0 , 1 , and -1

If x is 1 or -1 , x
2

equals 1 , and x
2

1 equals 0 .

Since a denominator cannot have the value zero, this rules out the values

1 or -1 for x .

We also find by substituting zero for x in the original equation, that

zero is not a solution.

Then this choice is correct.

Please proceed to question 12 below,

Question 12

91

Apply your knowledge to solve the equation

1 8

3 x t 3

Which is the correct statement about the value of x which satisfies the

equation?

(A) There is only one solution, and it is positive.

(B) There is only one solution, and it is negative.

(C) There are two solutions which have different signs.

(D) There are two solutions which have the same sign.

XII
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1

You have missed the correct choice.

What did you use as the LCD? Since the first denominator cannot be

factored, the LCD should be 3(m + 3). When the denominators are not

factorable, then the LCD is merely the product of the denominators.

Please. return to page 87 and try question 6 again.
2

92

L

If we multiply both sides by 5m, which is the LCD, we get a first degree

equation. Solving this equation, we find a value which checks in the

original equation. However, it does not agree with this choice.

Please return to page 109 arl try question 17 again.
1

XII
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1

Yes, it might seem strange, but there is no solution.

It is an impossible problem.

Factoring the last denominator, we find that the LCD is

(x + 5)

1

+

(x - 5)

1

=

=

=

10
0,0x + 5)(x

[ Collect

Ni 7-, 2

5)

x

5

+ 5

x

x

+ 5

5

2x

x

x
2

10

10

5

25

If we substitute x = 5 in the original equation, we get two denominators

equal to zero. But this indicates that the value we used is not a solution.

Then there is no solution, and this choice is correct.

Please proceed to question 14 below.

Question 14

Solve the equation
2y 5 1

y + 3 5- y + 3

93

2

If the correct value of y is substituted on the right side of the equation,

apply your knowledge to find the value of the right side.

(A) - 17

XII
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1

It is important to remember that the procedure we use for solving tractional

equations gives us an equation without fractions as our second step,

This second equat.on always has all the roots of the original fra:tional

equation, but it may have some new ones. Therefore, it is important to

:heck the solution set of the derived equation in the original equation.

This will allow you to determine whether some of the values of the solution

set should be rejected as "extraneous" roots.

We solve equation Q , getting y = 2.5 . NC71,7 if we substitute this in
.equation P , we find that it checks (giving

10
=

109

7
. We substitute

in equation Q , and again we find that it checks. Therefore, the solution

set for each equation is 2.5 , and this choice is correct,

Please proceed to question 9 below.

94
2

Question 9

In solving the equation

(R) 1
1

2

x + 1 x
2

- 1

We obtain the equation

(S) x - 1 = x
2

1 - 2

by multiplying both sides by the LCD . Apply your knowledge to find which

statement is true.

(A) The solution set for R is 0 .

(B) The solution set for S is a proper subset of the solution set

for R .

(C) The solution set for R is a proper subset of the solution set

for S .

(D) The solution sets are the same.

XII
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This is almost the correct result,

If you factored each denominator and then set up :he product or all the

factors being careful not co use a factor too many times, you would had

the correct choice.

Please return to page 90 and try question 4 again,
2

,,, 22 sa n ^Co., es ,e l 3,2 3^nv . ,,,,

95

2

Since the LCD is 2y we multiply by it and get an equation with no

fractions. But this equation is a first degree equation and has only one

solution.

Therefore, this choice cannot be correct,

Please return to page 102 and try question 18 again.
2

XII
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1

In this problem the LCD is (x 2)(x + 1) and we multiply by it, getting

the equation:

2x(x + 1) + 3(x - 2) = 2x
2

- x ,D

2x
2
+ 2x + 3x - 6 = 2x

2
- x (T4-

,,.

2x + 3x - 6 = - x

/
5x 6 = - x c,-I- x, - A

6x = 6 ,x,'' .j: 6

x = 1

Now, we must check this solution in the original equation, which gives:

2 . 3 1

2 -2;

But -2 +
3 1

does equal - . Then this choice 1.s correct.

Please proceed to queation 16 below.

96

2

Question 16

Apply your knowledge to solve the equation

2x 1 2

x
2

9 x
2

4x 3 x -

Which statement about the solution is correct?

(A) There is no solution.

(B) There is a solution which is a positive integer.

(C) There is a solution which is a negative integer.

(D) There is a solution which is a fraction.

XII .



Good. Let's review the problem step by step.

2m

2m

1

3

3(m + 3)

=

_

=

=

=

2

3(m

6m

6m

15

3).

+ 18

+ 18

2

0(-

[

[

0(

m + 3

3(m + 3) .

(m + 3)

6m

7m

3

(m + 3)

m

Therefore, this choice is correct.

Please proceed to question 7 below.

9:

1

3(m + 3, the LCD

Reduce,

Combine

- 6m, -.3

Question 7

If you apply the principle of multiplying both sides of the equation

1

x + 2 5

by the LCD, which is the resulting derived equation?

XII

2

(A) x- 5 x+ 2 = 1

(B) x 2 = 1

(C) There is none.

3x 10

(D) There is one, but it is not listed.

97
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1

When we solve equation S we get the values x = 2 and x = -1

Substituting x = 2 in equations R and S , we find that it che-lks in

both. However x = -1 does not check in equation R , since we get mean-

ingless fractions with zero denominators. But it does check in eouarion

S . Then the solution set of R is 2 ; while the solution set i:r

S is (71, 2)

Therefore, the solution set for R is a proper subset of the solution set

for S

Then this choice is correct.

Please proceed to question 10 below

.......... o.***,co ........ o or oor*. r

98

2

Question 10

The solution of the following fractional equation can be done as follows:

(1)

;:2,

(3)

(4)

(5)

(5)

10 -

10(x

10x

50

x

-x
x

9x

9x

x

.x

=

=

=

=

=

5 p(x + 5)

[D

[[Collect

w:-50

9

x + 5

+ 5)

+ 50

+

+ 5

5.

5

5

-45

5

Choose the statement which describes the correct method of checking the

solution.

(A) Substitute the value for x on line 1

(B) Substitute the value for x on line 2

(C) Substitute the value for x on any line.

(D) The proper method is to repeat the 'Ts in the solution very

carefully.

XII
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1

The first step is to factor denominators, which would result in the equation

x + 2 3 . 5x
2

+ 2

2(x + 3) 4- (x 1) (x t 3) (x 1)

We note that there are two factors which appear in more than one denominator,

but we take them only once in setting up the LCD, since each has 1 for an

exponent.

Then the LCD is

and this choice is correct.

Please proceed to question 5 below.

2(x + 3) (x 1)

c OOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOOO e,,,,0000.,00:

99
2

Question 5

When both sides of the equation

1 2 1

3x 3 4x
2

are multiplied by 12x
2

, we obtain an equation with no fractions. Apply

your knowledge to find which choice is

(A) 4x - 8x
2

=

(B) 4x - 8x
2

=

(C) 4x - 8x
2

=

(D) 12x
2

- 24x
2

the resulting equation.

3

1

3x
2

= 1

XII
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1

When you were asks' value of the right side or thr:

which line Of 37:- Ise; Remember that the val qP

side of an equal as you proceed irom one equac,

next equivalent equation. The substitution you were asked

be done in the original equation.

Please return to page 93 and try question 14 again.
2

100

2

After factoring the denominators, we find that the LCD is

(t - 2) (2t + 1)

After multiplying by the LCD, and simplifying, we get a quadratic

equation:

2t
2

- t - 1 = 0

Solving the resulting quadratic equation, we have two values of t which

must be checked. The check shows that this choice is not correct.

Please return to page 113 and try question 19 again,
2

XL



Since the denominators cannot be factored, th.e LCD is

3x(x

M,;:.tiplying by this LCD, we get the equatiL

-47 3) - 1(x)(x 3) 8(3)(x) [ D

15x + 45 - x
2

3x 24x Collect

+ 45 x
2

+12x = 24x of - 24x

x
2

12x 4,c 0 of t-1)

x
2

+12x - 45 = 0

Factoring and solving, we find that x -15 , and x = 3 .

Substituting x = -15 in the original equation, we get

1 1 8

3 3 -12

which checks.

Then this choice is correct.

Please proceed to question 13 below.

Question 13

Apply your knowledge to solve the equation

1 1

x - 5 x + 5

Which statement about the solution is correct?

XII

10

x
2

25

(A) x< 5

(B) -5 5

(C) x >5

(D) There is no such solution.

101

2
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1

If we multiply both sides of the equation by 5m which is the LCD , we

Checking, we have:

so that we have

which checks.

10 + m = 5m V,- m

10 = 4m c< .4

4

5m

2

4 1

5

Then this choice is correct.

Please proceed to question 18 below.

1

m [Reduce, and SYMMEIRti

PROPERTY

5
2

2

2

5
2

102

2

Question 18

Apply your knowledge to solve the equation

3 5

y 2y
1

Which statement about the solution is correct?

(A) There are two solutions.

(B) There is only one solution, and it is an integer.

(C) There is only one solution, and it is a positive fraction.

(D) There is only one solution, and it is a negative fraction.

XII



Fa7tozing denominators, we get:

3) (x t 3)

2

tx 3) (x 1)

Men wt: iw,itipiy by the LCD,

tx 3) (x 4- 3)(N 1)

and get an equation which we solve, Checking the solution in the original

equation tells us that this choice is not correct,

PAease turn to pay 96 ,:nd try question 16
2

103

Befoxe doing any arithmetic with numbers, it is wise to examine their units

Did you notice that the number 2 was in hours, while the number 30 was

in minutes? You cannot do any meaningful arithmetic until you express them

in the same units,

Please return to page 135 and try question 3 again,
2

XII



104
1

You should consider the choice more carefully,

If he graded one-fifth of a paper in one hour, then he would grade coi w ,1-
paper in five hours. That is not what the problem stated,

Please ! turn to page 123 and try question 1 again.
1

104

2

What did y,:iu g for the rate clf work of the pump?

If the plat ok 2 hours to empty the tank, its rate of work would be
1

--2- of a c per hour. Once you get the correct rate of work, you should

be able to complete the problem correctly.

:o page 120 and try question 4 again.
2

XII



105

Very good. This chol_e is

It is very important to remember that line two may not have an equation

equivalent to the original on line I , That is why we must check on

line 1 .

It happens that we get zero denominators, which means that this value does

not -.-.heck; that is, -5 is not a solution of the original equation.

No matter how carefully you work, you cannot prevent an extraneous value

from appealing in your result. The only way you can detect it is by

checking.

Please proceed to question 11 below.

Sta 6. Inoo 44444

Question 11

1

105
2

Perform the calculations necessary to find the set containing all the solu-

tions of the equation

1 2

(A) I, -1)

(B) ( 0, -1)

(C) (0, 1)

(D) None of these.

XII
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1

In solving this equation, it is necessary to multiply by the LCD which is

2(y + 3)

2y(2) 5(y + 3) = 1(2)

If you continue carefully from this point, you should be able to avoid the

error which you made. This choice is not correct.

The resulting equation is:

Please return to page 93 and try question 14 again.
2

106

2

This problem has a complication in that the factors of the first denominate;

are 2(x - 5)

while the second denominator equals

(5 + x) (5 x)

We can avoid the difficulty of

x - 5

in one place and 5 x

in the other by factoring out (-1)

x 3

in the second denominator.

10

Thus, we hu,,e:

1

1

2x - 10

x 3

25

10

2
x

2(x - 5) -1(x
2

- 25)

Then we can use as our LCD the expression

-2(x - 5)(x + 5)

Following from this, we obtain a quadratic equation which gives us two

values. Checking these values, we should discover that this -7_1toica is

not correct.

XII



irr.e the LCD is '.?.y we mulT5p1;, h'.

However, ws should flnd that the

Lls.ase return r.o pag- 102 and 17ry quiistion

, , hi _h

his choice,

107

2

It the machine produces 200 tranatormers in Jays, it is working at the

Late of .40 per day. Since this i. a oorre -catE, of work, it is not the

correct choice

?lease teturn to page and tzy questie7
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1

The factors of the 1irt enominntor are

(x 3) (x + 3)

while the factors of the second denominator are

(x 3) (x 1)

Then the LCD is 3)(x + 3)(x 1)

Multiplying both sides by the LCD, we get

2x(x 1) + 1(x + 3) = 2(x 3) (x + 3) [D

2x
2

- 2x + x + 3 = 2(x
2

9) [DAC
2x

2
x + 3 = 2x

2
- 18 2x2,

-x = 21 - (-1)

21

-

Now we MUST check this value in the original equation, The arithmetic may

be painful, but itis necessary. We have:

2(21)
+ 1 _ 2

[But 212 = 441,2 2
21 - 9 21 4(21) + 3 21 - 1

42
+ 1 _ 2

441 9 441 - 84 + 3 20

42 . 1 1 42 7 - 6
432 360

.
10 432 72 6

7 1 . 1 7 i 5 35
72 360 10 7205 360

35 + 1 1

360 = 10

36

360 10

Finally, we see that this value does check- Since the solution is 21 this

choice is correct.

Please proceed to question 17 on page 109 after you have recovered your strength,
1

XII



(Ths_stion 17

109

1

apply your knowledge to solve the equation,

Which statement about the value of m is correct?

(A) m < 1

(B) 1` m< 3

(C) 3 m< 5

(1)) m > 5

109

2

The question asked for a rate of work.

This requires the statement of what part of the job would be completed in

one unit of time.

Your choice does not indicate any time period and, therefore, cannot be

a rate.

Please return to page 123 and reconsider the question.
2

XII



Multiplying by the LCD which is 2(y + 3) we get the equation:

2y(2) 5(y + 3) = 1(2) [D

4y 5y - 15 = 2 [Collect

-Y 15 = 2 0(t- 15

-y = 17 (-1)

y = -17

Since the right side of the equation is 1

y + 3

and get the result -
1

.

14

Please proceed to question 15 below.

, we replace y by - 11

0 0 ..... 0000000000 e 0000000 e P 000000000000 pa ,a ,a 9

110
2

Question 15

Apply your knowledge to solve the equation,

2x

x 2

3

x + 1

Which set contains the solution?

2x
2

- x
2

x x 2

A
(A) (Positive numbers less than 5 /

1
(B) (Positive numbers greater than 5!

1
(C) (Negative numbers

1
(D) (None of these. )

XII



Remember that the amount of work can be gotten by multiplying the rate

of work by the time worked on the job. Also the units of rate of work

must agree with the units of time. If the rate is expressed as items

per hour, then the time must be expressed, etc.

Please return to page 135 and try question 3 again.

2

111
2

If the second carpenter did of the job in a day, and we were told that the
3

first carpenter also did 1 per day, that would tell us that they did
3

2

j
of the job in a day when working together. But this contradicts the

problem. Then this choice is not correct.

Please return to page 118 and try question 6 again.

2

XII



According to the words of the problem, the machine produces 200 transfl-
mers in one week. Thon this choice is not correct since this is a

rate of work.

Please return to page 129 and try question 2 again.
2

112
2

The way to find the amount of work they will accomplish together, is to add

the amounts of work which they do separately,

If Bob does the job in two hours, what part of the job does he accomplish

in one hour?

Continue in this way, and you should arrive at the correct choice.

Please return to page 127 and try question 5 again.
2

XII
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Since the LCD is 2y we multiply by it, getting the equation:

6 5 = 2y

Solving this equation, we find that y = , It is now necessary to

substitute this value in the original equation, which becomes:

3 5
1

1 1

-5

Remember that we can simplify a complex fraction by multiplying numerator

and denominator by the same quantity (in this case, we use 2 ), Then

2 , 3 6

2 , 1 1

2

and the check is 6 5 = 1

You should realize that if you begin by multiplying by too large a quantity;

that is, a multiple of the denominators that is not the lowest, you may

introduce extraneous roots. For example, if you multiplied by 2y2 the

equation would be

6y 5y = 2y
2

and there would be two solutions
1

and 0 . Of course 0 does not check

since we would thentave a zero denominator. The best advice, then, is to

multiply by the Lowest Common Multiple of the denominators.

Please proceed tocpestion 19 below.

ne,"en,noocnonenan, esel5r cncna+eoc,15,1.,nnonnl,n, . . r ,r,.

Question 19

Apply your knowledge to find the solution set of the equation

6t
+ 1 =

10t + 5

t 2 2t
2

3t

Which is the correct statement about the solution set?

(A) There is onlyone solution and it is positive.

(B) There is only one solution and it is negative.

(C) There are two solutions; one positive and one negative.

(D) The solution set is 0

XII



While it is true that we cannot determine every bit of information about

the problem such as the number of exam papers, we can determine a number

which is the rate of work.

Please return to page 123 and try question 1 again.
1

114

2

It appears that you found the correct rate of work, which is T1 of the

job per hour. Now, since the rate of work is the amount of work done per

hour, what must you do to find the amount of work done in x hours.

Please return to page 120 and try question 4 again.
2

XII
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It will simplify things if you observe that the denominators are in different

order; one is in ascending powers and the other is in descending powers.

We can take care of it as shown in the follol.!ing:

3 10
= 1

2x 10 25
9?

x

x - 3 10
= 1

9

2(x 5) - 1(x- 25)

x - 3 10

2(x 5) 1(x 5)(x + 5)- 1

Now we can multiply by the LCD, which is (2)(x - 5; (x + 5) .

After simplification, the resulting equation is:

x
2

- 2x 15 = 0

And solving it gives us the values 5 and - 3 .

Since x = 5 makes the denominators zero, it is not a solution.

Using x = -3 we get

6 10
+ = 1

-16 16

Then this value checks, and this choice is correct.

You hnvr2 now completed this segment.

nuv, u ASSIGNMENT 12 problems 9 12-.

XII



Did y iy finding the part of the job done for each reaper?

That you the amount each one does per hour. Now all you need
is al amount accomplished per hour when both are working.
You cc _culate the amount done in two hours.

Follou ps carefully, and you will find that one of the other

choice 17ect.

Please to page 136 and try question 7 aglin.
2

116
2

It sty__ :leer that this equation gives us the value 18 for x

But, i pipe can fill the tank in 10 hours, would it take longer when

a secon_ pe is used in addition? Obviously this is wrong and, therefc.ce,

this choice is not correct. Try to find rates of work and proceed from

there.

Please return to page 149 and try question 10 again.
2

XII



wnc

the job _de sction Di' 20C prier:5,-, :hen

performr2d in . Lays. Consequ.. :he raze of work

of a job per dL Since rids choi .s a correct rate of

not the correct jioice for the prob

turn to page 129 anc: try question 2 again.
2

the amount each typist produces per day. Then add the parts

of -ork done in one day when all of them are working.

Aft: 177.-- that, you should be able to figure out the amount that they would

prc in two days. When you do all the calculations correctly, you

l'ind that this choice is not correct.

to page 121 t:rV. que-tion

2



-P,fn findin race of =,-1- each of :he 7s.

of work ls 7 of a job 7.-7 rlour while Al :ate

)ur.

lic:urs for

.pir.niete Job

Part r..--)ne

in One :our

Do, 2

Al

1

1

3

Th=_, :f wor:i dine in one h by both

boys work=2 togemhez is the sum _z the

two parts the =Dip done by eacl _n that hour.

--oceed to quFestion 6 below.

11E
2

Que2L.LL...

Wort_ng -.ether, two carpenters do onehalf o: an attic expansion In

a day 1: one of the czrpenters c id Eo onethird of the 4ob alone in

a day, app your knowle to fimi how much work the seconM carpenter des

in a d.-n.7.

1

6

1

3

None of these.

XII



T*:-,e factors of the second denominator are

(t - 2) (2t

Then this is the LCD and multiplying by it --i\j enu,ation with no

fractions. After simplifying, the equation

14-t
2

7t

After dividing by 7 , we factor and find tw: _-Jes of t to be

and 1 . Now we check.

If
1

=
2

tht_ second denominator has the value zero, impossible.

If t = 1

the evaluation is as follows:

6 10

1
,

6
1 =

15

-1 -3

-6 + 1 = -5

Then the only correct solution is

t = 1

Please proceed to question 20 below.

139

Question 20

Apply your knowledge to find the solution set Df :ne equation:

X - 3

2x - 10

10

25' -

-= 1

Which statement about the solution set is cor.-tect:

(A) There is only one solution and .111 is positive.

(B) There is only one solution and it is negative.

(C) There are two solutions; one pc, tive and one negative.

XII
(D). None of the other statements is Lorrect_



220

iince the mr:: 2 hoiLrs

cf work is nil :75

minutes co do a _

Men, after tin. fcr minutes. the .t:e has perfor- _

the job. Then :he amo=t of work done fs -7-T7essed as the frac

which is equivallenr. to his.

Please proceed to question 4 below.

120
2

Question 4

If a pump takes h hours to empty a L the

will do in x hour: Ithen x is smaller tha: h



Ts review the Lure.

I The probLer.... _ILes that one reap can c'o the job in 5 hours and

the other cL L.:: the same job i7 hours.

We find ::ha: =art cf the job L'Joe by each in 1 hour and t en

the part dc=. Each in twc

We first arrzrr,:, these factc= in :_hart form.

=urs to
Job

t one

1 -;:lour

Part Done
in 2 Hours

Reaper A

Rea7er B

Both

5

8

2

5

2

8

y:

II To find hot.: mut'. of the job is completed in two ::ours by both, we

have tc ac:Ji their individual accomplisments.

2 2 ,--

= -;-_ Reduce
8

?

5 4

71
I 'Convert to like fractions.

8 5

x 20 20

13

x 20

prcre.a.- cue.,.3tion 8 below.

Add

121

2

typist would nLL.,,:e 5 days to prepaoa a certain report. A second

rpist would recuir-E 8 days, while a t:Iird would need 10 days. If

them worked for rlo days, apTly yot. k Age .:() muc' (1' OH

accomplib:

r=

(B)
2

(D) None of these.
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1

12 SEU.MEN'T 4 EL: _NS HERE:

Ohain CARD from -your ins-:riicton. In addition

to the ct:_r identifying information that mus: he

furmishat Sy you, you are asked to :lounMia out the following:

COLL,15S: L8 and 50 (Seatence NuMber)

54 and 56 C L (T-Jpe of Punch Card)

60 and 62 1 2 (Volume Number)

66 and 68 C, 4 (t.7,tment Number)

reading ASSIGNMENT for this Segment is

e 31L 315 .

SUFPLEHENTAR7.2 SNOTEI

It a wr:rk :,:-abler:, nta tasks may be the of 1000 books, or it

may bE the 7_ jilting of :.ne building, but there .s always . total task.

The ra:e of ork or ote. person (or maclatne) i= that fraction of the

total job which the per-on can do in a wr Df 1__me. For example, if

a rouse painter can paint the trim on a certain house in 6 hours,

hi; rate of work is
6 of the job 2or hour. might tak:- three

1
woul,., be- 77

Q.Y_Lerior of jler. hi, -I work

We must be careful to avoid confusion be:_ deen the time a man works on a

c= -train job and the time it would take hilt to do the entire job by himself.

Please gc.,) can to page 123.

1
XII
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If a man can complete a job in d days by hihseLf, then he does

the job in one day. If he works for x days, then he will hompiete

1
,.]: cf the jcb.

There is another basic principle that is fundamental to work problems.

It is assumed that if one person does 21 of a job in a unit of time and
a

1
a second does T; of the same job in the same unit .f time then working

together they will accomplish (-

1
21) of the 2ob in the same unit ut

a b"

time.

You will now b,--a asked a aerLes of questions to

draw your attention to t7,:a :e important points.

123
2

Questi 1 1

If Mr. R cam g.:ade all his final exam papef5 in 3 hours , which do you

reclze as his rate of work'

XII

1 _
(A) 3 of a paper per hour

(B) of the number of f4.771 exam papers

of(C) -s- at the job per hour

(D) It root be deteratfnea,
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1

Let us try to check this choice.

1If the second carpenter does -4- of the job per day, and the first one does

1 of the job per day, then their combined work would be the total of the3

7
two fractions, which is

12
. But this contradicts the problem; and,

therefore, this choice is not correct.

Please return to page 118 and try question 6 again.
2

124
2

One method used to disprove an answer choice is to accept it, calculate with

it and then to arrive at a contradiction with the conditions of the problem.

If this choice were correct, we would have two presses working together

where each need 3 hours to do the job alone. Then together, each would

do half of the job and they would require one-half of the time, or 1 2- hours
2

to do their share.

Since this disagrees with the problem which states that together they

require 2 hours, this choice is not correct.

Please return to page 152 and try question 12 again.
2

XII



125
1

Solving this equation gives us (x = 9) . But if the second pipe

can fill the tank alone in 8 hours, will it take longer when the

first pipe is used in addition? Obviously not. If you will first find

the rates of work, it should be possible to proceed correctly.

Please return to page 149 and try question 10 again.
2

I The hourly accomplishment for the master bricklayer is Yf of

1
the job and that of the apprentice is DT of the job. If x

represents the amount of time needed to complete the job, we get:

Master

Apprentice

Part Done in
One Hour

1

12

1

18

Number of
Hours on Job

3 + x

x

125

Amount of Work
Done

3 + x

12

18

2

II Form the equation by considering that the sum of the amount done by

each equals the complete job.

If you solve this equation correctly, you will find that this choice

is not correct.

Please return to page 150 and try question 15 again.

1
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1

Remember one method is to consider the completed job as represented by 1

that is, m minutes times the part done on one minute, which is 1

If the times for the two machines are respectively 25 minutes and 40

minutes, their rates of work are
1

and
1

25 40
of the job per minute.

Then in m minutes, the amounts of work produced would be
m

and
m

25 40
But we are told that they complete the job in this time. Then the equation
is:

m '
25 40

Solving this equation will give you a value which does not agree with this
choice.

Please return to page 143 and try question 13 again.
2

126
2

This problem is a switch. Here we don't know what the time performance of
each machine working alone is; just that one works twice as long as the other
to get the job done.

Hours to Complete
Jobs Alone

In One Hours on
Hour Job Part Work Done

Old 2x

New

The equation is:

1

2x

x

2 4+ = 1
x x

4

4

4 ()2x

When we solve this equation for x we find that this choice is not correct.

Please return to page 148 and try question 17 again.
2

XII
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1

Since tCe pump takes h hours to do the whole job, its rate of work

is Lof the job per hour. Then in x hours, it will do x times as

much as its rate of work for 1 hour. Thereforethiq_chnice is correct.

It is urtant to note the restriction the problem gives for x .

If x w,:re equal to h the entire job would be finished, and if x were

larger t an h , the tank would have been pumped dry and still the pump

would continue working. With x smaller than h we know that the pump

has accomplished something while it has been operating.

Please proceed to question 5 below.

122

Question 5

Bob can mow a certain lawn in 2 hours, while Al needs 3 hours for

the job. If they work together for 1 hour, apply your knowledge to

find the amount of work they will accomplish.

(A) 1
5

(B)
2

5

XII
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1

The work accomplished by each typist in one day is respectively

1 1.

5 8
and

1

Then the amount that they would produce in one day while working

together is

which equals

1 1 1

5 + 8 + 10

17

40

But, we were asked to find the amount of work they would do in

two days.

Then the correct value is

34 17

40 o 20

Since none of the other choices offers this value, this choice is

correct.

Please proceed to question 9 below.

128
2

Question 9

If one man does a
part of a job and a second man does part of the

job, apply your knowledge to write an equation which expresses the fact that

they have completed the whole job.

(A) = 1)-

x

(B) + = 1
x y

(C)
a

+ = 1

(D) None of these

XII
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1

Since it would take five hours to do the entire job; that is "grade all his

final exam papers," he is working at the rate of one-fifth of the job per

hour.

Then this choice is correct.

We are not concerned with the number of papers or with the length of the

individual papers.

Please proceed to question 2 below.

129

2

Question 2

A machine produces 200 transformers in one week of 5 eight-hour days.

Which do you recognize is NOT a correct rate of work?

(A) 40 transformers per day

(B) 25 transformers per hour

(C) 200 transformers per week

(D)
5

of a job per day

XII
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1

Since the amount they do together in one day is the sum of their individual

amounts of work, it follows that we can calculate any one of those items if

we know the other two But that is exactly the situation here,

Then we can calculate the required answer, Lnd we should find that one cf the

other choices lists it,

Please return to page 118 and try question 6 again.
2

nn 1000111000000000000000 OOOOOOOOOOOOOO OOOOOOOOO

130
2

One method used to disprove an answer choice is to accept it, calculate witH

it; and then arrive at a contradiction with the conditions of the prnblem.

If the first press needs 3 hours alone to complete the job and the second

press needs 4 hours, we can check the problem by finding the amount of time
1they would need together. The accomplishments of each per hour are
3

and

1
7-4- of the job respectively, which gives us a total of

12

That would mean that together the two presses print 12 of the edition
12

per hour But the original problem said that the two presses require

2 hours, which means that they do one-half of the job per hour.

Since our figures (
12
7

) does not agree with the figure in the

original problem (
1)

'
this choice is not correct.

2

Please return to page 152 and try question 12 again.
2

xiI



You were on the right track, but you went astray. The part of the job

done in one hour by each of two pipes is and . But if you10
8

add two parts done, you will get the total amount of work done in one

113ur
)
not the time it will take together. Whenever you add quantities,

the units must be the same and the total will have the same units.

For example, if you add two figures in amount of work per day, the

result is an amount of work per day.

P1-2ase return to page 149 and try question 10 again.
2

13i
2

The formula which gives the distance is

rate . time = distance

In using this formula, it is necessary to have the correct units for

the different quantities. If you apply the formula correctly, you

will discover that this choice is not correct.

Please return to page 160 and try question 1 again.
2

XII



132

1

Although we don't know the actual time it takes each machine to complete The

job alone we do know that one takes twice as long as the other, and that to-

gether they finish in 4 hours. Therefore, arranging our information, we
have:

Hours to Complete
Job Alone

Part of Job Done Hours on Part of Work Done
in One Hour Job in Four Hours

Old

New

12x 4

Note that t
1

2x

x

2x

x 4

4

2x

4

x

old pump would need 2x hours alone, so that its rate of work
_is° the fraction A

reduces to . Then the equation is:

We multi the

LCD, x

Then this

Checking

giving it

does

hour,

2 4 =

is correct.

1

4 = x

6 = x

solution, we see that the old pump needs 12 hours alone,
L

12

1
aLe of work of of the job per hour. Then in 4 hours, it

c r=e joh- 1The rate of work of the new pump is of the job per

the aaount of work it performs in 4 hours is
2

of the job.
3

Then together, the two machines have done one whole job.

Please proceed to question 18 below.

^n nnn" n" neT "n 000000000000000 e.oe. OS O. be evOosse ee en 00000000 n 000 ....

132
2

Question 18

A paperhanger can paper a wall in 8 minutes less than his assistant, Work-
ing ying together, it takes them 7 minutes to paper the wall. Apply your
knowledge to find y , the number of minutes it would take the paperhanger
to do the job by himself. Which statement about the value of y is correct?

(A) y..; 5

(B) 5< y< 10

(C) 10 < y < 15

(D) y >15

ITT
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That's right.

Given the times for the machines to comnicste the job individually as 25 and

40 minutes respectively, their accompL.,E=Ents are

1 1
T5- and

40

of the job in 1 minute.

Then in m minutes, the amounts of work ,7,-=d -d are

and -473

Using the fact that the total job is ccr.DiataL we. get the equation:

m
25 40

0<(200) (the LCD)

8m + 5m = 200 o<Combine

13m = 200

,R 5

13

and 25 > m > 15

Then this choice is correct.

Please proceed to question 14 below.

en a eon, 000000 ....... ................................... oene e,

133
2

Question 14

Working together, a farmer and his son can plow a field in 6 hours.
A

If the farmer, working alone, would take 8 hours, how long would it take

the son alone to plow the field?

taining the correct answer.

Apply your knowledge to find the set con-

(A) (10, 16, 20)

(B) (18, 24, 30)

(C) (14, 21, 28)

(D) ( 2

XII



134
1

This choice states that the amount of work done by each man is the <

But the problem did not say that. How would you represent 010 fact

they completed the whole job?

Please return. to page 128 and try question 9 again.
2

134
2

It appears that you have multiplied rate times time in order to get distance.

That is correct in general, but what rate did you use? The problem states

that the airplane is flying against the wind; therefore, it is necessary

to use the rate of flying against the wind. What is that rate? The

problem neglects to state it.

Please return to page 146 and try question 2 again.
2

XII
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In one week of five eighthour days, there al-, 40 hours.

Than 200 t=asfczmars in 40 hours is not -,:uivalent to a rate of 25

transformers per iaur. Since this is not a ,_Jrrect rate of work, this

choice is correct.

Please proceed _o question 3 below.

135

Quastion 3

Perform the calculation to find the amount of work done in 30 minutes

by a machine which requires 2 hours to do a job.

(A)

(B) 15

(C)

(D) None of these.

XII

2



he Dmbined amount wc, ac_omplished by both cafper,

3ne ,e of :1-le job, while _fie complete of the job in that
3

rr

,n can arranged in chart form.

Part Done in 1 day

A

B

rogether

1

3

x

1

27

ii The _:.)ntTibution c± one can be found by subtracting

he work done by the other from the total amount done

by both.

x

x =

1

2

3

6

1
6

1

3

2

6

[ Convert to LCD

an harvest a field in 5 hours, while a second reaper would

8 bow:s, apply your knowledge to find the amount that would be

vtzed .n 2 hours if both worked together.

2
(B) -1520

4
C;) 77- (D) None of these.

XII
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One method to disprove an answer choice is to acTept it calculate wIch It

and then arrive at a contradiction with the conditions of the problem.

The problem states that the two Tresses require 2 h urs together; then

their combined rate of work is orehalf of the jib per hour. Using the

1
figure of this choice, the separate accomplish7--ents are 3- and

8
of the

11
job per hour. The total of these is

24
which does not equal the stated

rate of 1

Then this choice is not correct.

Please return to page 152 and try question 12 azain.

2

Did you use the formula:

rate time = distance

If it is used properly, i will give you the correct answer, which is

offered in one of the other choices.

Please return to page 160 and try question l' again.

2

XII
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-I.

Did you set up the equation properly?

Let's review the beg:,Ining.

If we let s represent the time it would take the son to plow the field

atone, his one hour accomplishment would be 1 of the field. The famez

1takes 8 hours alone so that he does T3: of the field in one hi6L.

Since they can do the job together in 6 hours, we know that togeth=r-:4

1
they plow -6- of the field in one hour. The sum of the individual.

for one hour equals the amount of both.

1 1
-

1

s 8 6

If you solve this correctly, you will find that this choice is not

correct.

Please return to page 133 and try question 14 again.
2

138
2

The formula for this problem is:

rate time = distance

Since the units attached to the quantities in this problem fit together,

we can substitute them in the formula. However, either you have

substituted incorrectly, or you made an error in algebra.

Please return to page 163 and try question 4 again.
2

XII
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1
If it takes d days to complete a job; in one day -d- of the fob is dine

Now if this amount is done each day for d days, there will be

of the job done. Therefore, it is correct to represent the complete job

as 1 but what have you added to get the total? This choice is ric.t

correct.

Please return to page 128 and try question 9 again.

2

139

2

In order to find the rate of flying against the wind, it is necessary to

perform a subtraction. But the subtraction in this choice is impossible,

since the 550 is in miles per hour while the h is in hours. Addition

and subtraction can be performed only when both quantities are in the

same units. In any case, a subtraction of rates would not give a

distance, and you were looking for a distance.

Please return to page 146 and try question 2 again.

2

XII
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That's right.

if the first pipe takes 10 hours to fill the tank, i 1ts rate of work is
10of the job in one hour. Similarly the rate of work of the second pipe is

1
of the job in one hour, Then if each pipe is working for x hours; the8

amounts of work they do are respectively
8 and

10
in.e r.he full rank

is 1 job, the equation should state that their total is 1 . That is
exactly what this equation tells us, therefore, this ;:hoie is correct.

There is a second method for handling this type of problem.

We start in the same way:

Number of Hours
to Fill Tank

First Pipe 10

Second Pipe 8

But we consider both working together as if they were a third pipe and the

Parr of Job
Done in One Hour

10

number of hours to finish as x

Together

Since the part done in one hour by both is the total of the parts done by
each, we can write the equation

1

1.0 8

Now, if we multiply both sides of the equation by x we get

10
x ,

-1' '
This then is another explanation of the statement that the complete job

can be represented by 1

Please proceed to page 141
1

XII
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141

Apply your knowledge to solve the equation

x x

5 10
1

Which domain contains the single value you found for x ?

(A) x 4

(B) 4 <x < 6

(C) 6 < x < 8

(D) x > 8

141
2

It is true that this problem takes place in a stream where the rate of

the current should be considered. However, if you consider the wording

of the problem, you will discover that the rate of the current is

important in answering this question. Then this choice is not correct,

Please return to page 158 and try question 3 again.

2

XII
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1

It looks like you need some assistance in this one.

Fill

Drain

The information can be put in this form:

Hourly Rate
of Work

1

6

1

9

O
Hours On

Job
Part of Work

Done

2 + n

n

2 + n

6

_
9

The drain ma:;-t

have the opposite
sign to the sign of

fill
II Now set up the equation combining the effects of

the two pipes to equal the complete job.

Solving the equation, we find that this choice is not correct.

Please return to page 157 and try question 16 again.
1

142
2

This is a difficult problem. Let's try to organize our information.

Minutes to Complete
Job Alone

Part of Job o Number of Part of
Done in 1 minute Minutes Worked Job Dane

Paperhanger

Assistant y + 8

1

y
1

y + 8

7,5

7,5

7,5 ( 1 )

7.5 ( )

y + 6

Now we can see that if it takes the paperhanger y minutes by himself, then

it takes his assistant y + 8 minutes. Since each works 7.5 minutes,

the entire job is done. Remember, the entire job can be represented by 1 .

Therefore, we get the equation:

7.5
y + 8

7,5

y
1

When we solve this equation, we get two different values for y , but

neither of them agrees with this choice.

Please return to page 132 and try question 18 again.
2

XII
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1

We can check your answer by assuming that it's true and seeing whether fte

relationships in the problem are satisfied to do the job alone.

If one press requires 3 hours to do the job alone and the other nerd:
1 1

6 hours, their respective accomplishments are -3- and of the :pip

in one hour.

Then working together for one hour, they would accomplish the sum of these

figures in one hour. But the sum of these fractions is
6

or .

Then they would do one-half the job in one.hour, or the whole job in two

hours. The problem could also be analyzed in this manner, directly in

chart form:

Hours to Part Done

Complete In 1 Hour

Press A

Press B

Both

3

x

2

1 1 1

3 +

2x + 6 = 3x

3

1

x

2

< (6x)

K- 2x

6 =

This is the information stated in the problem. Therefore, this choir.e

is correct. Please proceed to question 13 below.

2
Question 13

One machine does a job in 25 minutes, but a second machine needs 40

minutes for the job. Apply your knowledge to choose the domain that contains

the value of m the number of minutes it would take the two machines working

together to do the complete job.

(A) m > 40

(B) 40>m>25

(C) m <15

(D) 25>m >15

XII
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In order to express the fact that they have completed the whole job, it is

necessary to add the amounts of work they have done separately to get the

total amount of work completed. One of the other choices does offer you a
correct equation.

Please return to page 128 and try question 9 again.
2

144

The formula for this problem is:

rate time = distance

If you substitute the values in this formula and solve the resulting equa-

tion for time, you will discover that one of the other choices is correct.

Please return to page 163 and try question 4 again.
2

XII



Sometimes a quick answer seems to be right because wa consider only pa--

the problem.

It seems that that is what happened when you made this choice-

Did you reason this way?

The farmer alone takes 8 hour3, but when he is helped by his son, they

take only six hours. It appears that his son helped by reducing the time

by two hours. But does that mean that the son can do the job by him se -;f1

two hours?

Of course not, but that is the "quick answer" you made.

Now return to page 133 and give the problem the proper amount of thought
2

145

2

In problems of this type, it is wise to organize the facts in _halt 7:c:cm in

order to see the relationships involved. Since this is a motion pzoblem,

we use the formula:

Rate x Time = Distance

In chart form this problem would appear as

No Wind

AgainEit Wind

R x T

P Y

D

d

Note: The rate against the wind is found by subtracting the rate of the

wind from the rate of the plane in still air.

The time can be found by using the variation of the formula RxT=D when
D

it is solved for T , T =-
i

Now, check your work and reconsider the problem.

Please return to page 171 .

2

XII
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1

The formula for this type of problem is:

rate s time = distance

Of course, the units must be properly selected. In this case, the rate is

in miles per hour, and therefore, the time must be in hours and the

distance in miles. Since that is exactly the situation we are given,

this choice is correct.

Please proceed to question 2 below.

146

2

Question 2

An airplane which can fly at 550 miles per hour in still air, flies

against the wind for h hours. Which choice do you recognize as the

number of miles it travels?

(A) 55Ch

(B) 550 h

(C) 550 + h

(D) none of these

XII



The simplest way to solve this equation is to multiply by the LCD wh_li

is 10 . This will give us an equation with no fractions. Sclving 1:,

we discover that this choice is not correct.

Choose the domain that contains the value you found by referring t the

number line concept.

Please return to page 141 and try question 11 again.

1

147
2

This problem takes place in a stream, and it is true that we are given no

information on the rate of the current. However, you will discver that

such information is not needed in order to answer this question. ThereiLf_,,

this choice is not correct.

Please return to page 158 and try question 3 again.

2

XII



Good, this one had a new wrinkle_

Re handle the fill and the drain by rwrnher

for the "fill" and negative for the "da2n."

hrranging the information in a table,

Done in Hours on Part of Work
One Hour Job Done

Fill

Drain

1

6

1

9

2 --i- n

n

+

6

n

9

The Algebraic sum of the two effects equals the :omplete filling

cf the tank, The equation is:

2 + n
6 9

1 g<We mulriply by the LCD, 18

3(2 + n) 2(n) = 18

6 + 3n 2n = 18 (C

6 -4- n = 18 <-6

n = 12

Then this choice is correct,

In checking, we see that the fill pipe works for 14 hout.E-, filling
14

or of the tank, Of course this is more than full, but don't he upset!

Meanwhile the drain is emptying (minus) for 12 hours, whi(ih removes
11
9

cr
4

of a tank. The amount of water which has entered the tank, but has

not left through the drain is
3

!_t_

or 1 full tank-

PleasePlease proceed to question 17 below,

...... /ere ne reer erotr trenonnee-c eesewee,e ...... e,, ......... .r
148
2

question 17

An old pump needs twice as much time to complete a task as a new model,

Working together, the two pumps can do the job in 4 hours, Apply your

knowledge to find x , the number of hours it would take the new model to

do the job alone, Which is the correct domain that contains the value of x

(A) 4< x < 5

(B) 5 < 7

(C) 7< x< 10

(D) 10 < x e 14



1-9

It it takes d days to complete a job, then in one day,
1

of the jab is

done. If they worked a days and accomplished
1

each day, then :hey

would accomplish

1
d a- or (1) in d days

Since they have completed the whole job, the total amount of work done is

1 . Then adding the separate amounts of work should give us 1 . Sin e

that is exactly what this equation says, this choice is correct.

Please proceed to question 10 below.

149

2

Question 10

One pipe can fill a tank in 10 hours, but a second pipe would take only

8 hours. Apply your knowledge to find the equation which could be used

to find x ; the time it will take to fill the tank using both pipes

together.

(A)

(13)

(C)

(D)

10

10

1
8

+ 8

+ 8

x
+

+
10

=

=

x

2x

XII
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Good. Let's briefly review the analysis of the problem.

If we let s represent the time it takes the son alone, his rate of work

Is
1

of the job in one hour. But the farmer's race of work is 1

of the job in one hour. Since they do the whole job together in 6 hours,

in one hour they complete of the job. Then the equ3L]on

3s + 24 = 4s

24 =

Then this choice is correct.

Please proceed to question 15 below.

150

of Multiply by the LCD , 24S

< 3S

Question 15

A master bricklayer can build a wall in 12 hours, while his apprentice

would require 18 hours. The master bricklayer begins the job alone and

after 3 hours he is joined by the apprentice. How long will it now

take to complete the wall?

Apply your knowledge to find the correct statement about the answer.

(A) It will take them less than 6 hours.

(B) It will take them more than 6 but less than 7 hours.

(C) It will take them more than 7 but less than 9 hours.

(D) It will take them more than 9 hours.

XII
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Why did you add the 550 and the h ? Even if v:,1: =, a good reas3n

this addition is impossiEH,. Only s :he same units

can be added and these are in different units In addition to that,

what happened to the formula for finding distance? You do need to use

the formula:

Rate x Time = Distance

Please return. page b Cry quesLion 2 again.

15i
2

Since we are asked to find the time, we should change the usual basic motin

formula from the form giving distance

Rate x Time = Distance

to a form in which we find the time.

The formula becomes:

Time
Distance

Rate

Since the trip involves flying against the wind, we need the rate against:

the wind. Did you find that?

This choice is not correct.

Please return to page 171 and try question 6 again.

2

VTT
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The simplest 7-:ay to solve this equation is to muitip v he LCD, -,-hich is

10 . Then we have:

10
c.:.=

X x
=

10

2x x = 10

3x =

10

3

thi choice is correct.

Ilee,e proceed to question 12 below.

'152
2

Question 12

Two presses working together.can print one edition of a newspaper in 2 hours.

If one press would take 3 hours alone, find the time the second press

would need to print the edition alone. Perform the calculation to find

which choice is correct.

(A) 3

(B) 6

(C) 4

(D) 8

XII



The formula for this problem is:

-rate . time = distance

Then we divide both sides of the equation by rate, and we get:

time =
rate

distance

We must check the units; with rate in miles per hour it is

necessary that distance be in miles and time in hours. Since these

conditions are satisfied, we substitute our values and find that this

choice is correct.

Please proceed to question 5 below.

Question 5

A motorboat travels in a stream which has a 2mph current. If the

motorboat traveis 8 mph in still water, choose the rate at which

it travels downstream.

(A) 10 mph

(B) 6 mph

(C) 8 mph

(D) None of these.

XII
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Let's organize the given information into chart form.

Minutes to Complete Part of Job Number of Minutes Part of
Job Alone Done in 1 Minute Worked Job done

7._Paperhanger y
Y Y

7.5 .5( 1
)

1 1Assistant Y + 8 7.5 .5( ,y + 8
Y + 8

If the paperhanger takes y minutes by himself, then his assistant r:::-eds

y + 8 minutes. Since each one works for 7.5 minutes, we get the equation:

7.Y 5
+

Y +

7.5

8
1 <We multiply by the LCD,

y(y + 8)

7.5(y + 8) + 7.5 = y(y + 8) [ D

7.5 y + 60 + 7.5y = y
2

+ 8y [ Combine

60 + 15y = y
2

+ 8y 0<- 60,- 15y

0 = y
2

7y 60 [Factor

0 = (y - 12)(y + 5)

Then we get two values for y ; 12 and -5 . Since the -5 has no meaning,

our result is that the paperhanger needs 12 minutes, and the assistant needs

20 minutes. Therefore, this choice is correct.
.5We check as follows: the paperhanger does

712
of the job and the assistant

.5
does

7---
of the job. These fractions can be simplified by multiplying20

numerator and denominator by 10 and then reducing. Then we have:

and

7.5 75 5

12 120 8

7.5 75 3
_

20 200 8

Since the total is 1 job, this completes the check. Since

5 + = 1
8

You have now completed this segment. Hand
in the PUNCH CARD. You should enter in your
NOTEBOOK the definition and formula below:

Definition: Rate of work =
1

time it takes to do job alone

Formula: Rate of work . time on job = part of work done

You should now be able to complete ASSIGNMENT 12 , Problems 13 - 16 .

XII



The basic formula is:

Rate upstream = Rate in Still Water - Rate of Current

If you substitute the given itemc correctly and solve for the quan:lty ;:)j

want, you should find that this choice is not correct.

Please return to page 164 and try question 7 again,
2

15'

Your choice of variables appears to be correct because you have represented

the two times correctly.

It is true that

Time
Distance

Rate

The problem states that one time is 2 hours less than the other. This is

the statement that indicates how you should create the equation. However,

your choice states that two quantities are equal.

This choice is not correct.

Please return to page 179 and try question 9 again.
2

XII



156

1

Good. Would you like to check your work against ours? '

We handled the unequal number of hours by letting one work for x hours,

while the other worked (3 + x) hours.

1I The rate of work for the master bricklayer is
I
727 of the job per

1hour and that for his apprentice is -1T of the job per hour.

If we let x represent the number of hours needed to complete the

job, we have:

Jester

Apprentice

Part of Job Done
Tn One Hour

Number of
Hours on Job

Amount of Work
Done

1

12

i

18

3 + x

II The sum of the ind:I.vidual contribution equals the total job.

And the equation is

3 + x

12 18
1 < We multiply 'by the LCD, 36

3(3 + x) + 2(x) = 36. 1 [ D

9 + 3x + 2x = 36 [ C

9 + 5x = 36 <-9

5x =' 27 5

x = 5.4

Then this choice is correct.

III We can check this solution as follows: The master bricklayer will

have worked a total of 8.4 hours, and done
812-

part of the

.4job. The apprentice, in 5.4 hours had done
518

part of the

job. The first fraction equals .7 and the second equals .3 ,

so that the total amount of work performed is 1 complete job .



1

question 16

A tank can be filled by one pipe in 6 hours, while a drain pipe can

empty the tank in 9 hours. 'After the first pipe has been operating

for 2 hours, the drain pipe is opened. If n is the number of

hours it will now take to fill the tank with both pipes operating,

apply your knowledge to find the domain that contains the value of .

(A) n < 5

(B) 5 < n < 9

(C) 9 < n < 13

(D) n > 13

157

2

It appears that you have the general idea of how to handle this problem.

But do you think that the boat would travel downstream less rapidly rhaa

it wouldin still water? Perhaps you are confused about the meaning of

"downstream." That is the direction in which the water is moving.

Please return to page 153 and try question 5 again.

2
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In order to find the distance the plane vre need to know the

rate at which it is flying. All we are told is that its rate in still air

is 550 miles per hour. From this, we must subtract the rate of the

wind in order to find its rate against the wind. Since we do not know

the rate of the wind, we cannot find the answer to the question. Then

this choice is correct. It is interesting to note that (550 h) is the distan

the plane would fly with no wind; therefore, the plane would fly less

than (550h) miles in h hours against the wind.

Proceed to question 3 below.

158
2

Question 3

A swimmer travels a distance of 20 miles downstream in 4 hours. Which

do you recognize as his rate, in miles per hour, during the trip?

(A) 5

(B) more than 5

(C) less than 5

(D) it can't be found



I Setting up a table with the information in the problem:

With Wind

Ag,linst Wind

Rate 8 Time

+ 30
360
+ 30

- 30
360

- 30

Distance

360

360

II But the problem states that it takes 1 hour longer against the

wind. Then we can write an equation which states algebraicaly:

Time Against Wind = Time with Wind + 1

Solving this equation gives us a value which does not fit this choice,

Please return to page 176 and try question 16 again.

1

159

159

2

You have written an equation which states that two quantities are equal.

According to the problem, the two "times" are equal. But you have an

error in your representation of one of the "times." It should be easy

to spot, when you look for it. Suppose you organize your fac:ts by

arranging them in chart form:

Begin in this fashion:
( R T = D )

(1)

(2) x + 2 ? d + 10

Now determine the two times and re-read the problem for the relationship

between them,

Please return to page 174 and try question 8 again.



1

Volume 12 Segment 5 begins here:

Obtain a PUNCH CARD from your instructor. In
addition to the other identifying information that
must be furnished by you, you are asked to punch out
the following:

COLUMNS 48 and 50 1 5 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60 and 62 1 2 (Volume Number)

66 and 68 0 5 (Segment Number)

Your READING ASSIGNMENT for this SEGMENT is pages:
316 317 .

SUPPLEMENTARY NOTES

Let us take another look at the illustration on page 317 of your next.
Among the quantities which we were not given are: the speed of the wind;
the speed of travel with the wind; the speed against the wind, the time it
took the plane to fly 2520 miles with the wind. It is obvious that we
cannot use a different variable for each of these quantities without
becoming overwhelmed by the number of variables. Since the rate of the
wind was the quantity we were asked to find, it is sensible to use a
variable to stand for this quantity.

It then follows that we can express the rate with the wind and the rate
against the wind in terms of this one variable. Notice that the red figures
in the table on page 317 are entered after everything else by making use
of the formula:

distance
time =

rate

This type of problem may also be met in the setting where a boat is moving
up or down a stream. A stream has a current which can be compared to the
wind in our illustration. The current flows downstream; th-.refore, the
rate downstream compares with the rate against the wind.

You will now be asked a series of questions to draw your
attention to the more important points.

160
2

Question 1

If a boat is moving at m miles per hour, which do you r 3gnize as the
number of miles it will travel in t hours?
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1

Perhaps you are not familiar with the flow of water in a stream or river.

The direction in which the water moves is "downstream." According

this choice, the current in the river has no effect on the boat. That.

is not correct.

Please return to page 153 and try question 5 again.

2

161
2

It is true that you need the formula:

Distance
Time -

Rate

You appear to have applied that formula correctly.

The problem stated that the time with the wind is 2 hours less than thE

time against the wind. This is the source of the equation.

But how do you show that one quantity is smaller than another? For example,

write an equation stating that y is 5 less than x .

The equation should be written as:

Y x 5

Notice that the unC-,rlined part is written in different order, in English

and in algebra. You should be able to write the equation correctly now.

P1p.c return to nape 179 and try question 9 again.
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i.

The problem does state that two quantities are equal, and is whaL

your choice says, However, what are the quantities in your equation 101.1

have multiplied distance by rate, which is not what: the formula Call for

in this type of problem.

Suppose you organize your facts by arranging them in 'Jia.ct toLm as l'iqlows:

(1)

(2) x d- 2

d

d + 10

Find the two times and then determine their relationship from the. staremen's

of the problem,

Please return to page 174 and try question 8 again,
2

162

2

Your answer can be disproved by assuming that it is true, calculating with

it, and arriving at a contradiction

If bic rate in still water is 2 mph , and the curzent is 1 mph

rate downstream would be 3 and the rate upstream. would he 1 mph -

We can use the rule:

Time =
Distance

Rate

10Then the time downstream would be 10
while the time upstream would he --

3 1
But then the times are not equal, therefore, this choice is not cortE.t

since the problem stated that the two trips took. the same time,

Please return to page 177 and try question 11 again
2
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1

Since rate time = distance, it follows that rate = distance divided

by time. Using the total distance divided by the total time, we get

Then this choice is correct. The fact that this trip is downstream d.es

not affect the calculation. We can go a bit further than the problem.

We now know that the rate downstream is 5 miles per hour. Therefre,

the rate of the swimmer in still water is less than 5 miles per hour.

Please proceed to question 4 below.

Question 4

163
2

Flying at a rate of x + y miles per hour with the wind, a plane c:.,ven:

w miles. Choose the correct value for the number of hours the plane

required for the trip.

XII

x + y
(A)

(B) w (x + y)

(C)
w

x + y

(D) None of these.
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1

Starting with the formula:

we transform it into:

Rate x Time = Distance

Time =
Distance

Rate

(4.:°: Rate

We are told that the distance is d miles. Flying against the wind, its

rate would be the difference between its rate in still air and the rate of

the wind; this rate is, therefore, (p y) , Then the time required is

Time =
P Y

and this choice is correct.

What happened to t ? It was not needed in the problem; and, therefore,

we should ignore it. True, it is somewhat unusual to be given information

that is extraneous (unnecessary), bu,- you should be aware of what is needed

and what is not.

We might observe that our choice of an answer is not larger than t , be-

cause it if were, the plane would have crashed from lack of fuel.

Please proceed to question 7 which follows,

n,,nne,nloennneenno ******************* ************************** 0
164

2

Question 7

Sailing upstream in a river whose current is,known to be m miles per

hour, a boat captain finds that his net speed is p miles per hour.

Choose the number of miles per hour that the boat would travel if there

were no current.

(A) p - m

(B) m p

(C) v +



1(35,

If you are confused about this problem, reread the text assignment before

you try the question again, One of the other choices is correct.

You are dealing with two rates that affect the motion of the boat along te

same line of action, One of two situations results. Either the two motion,:

are in the same direction, and the net rate is the sum of the two rates; or

the two motions are in directly opposite directions, and the net rate is the

difference of the two rates,

Please return to page 153 and try question 5 again.
2

165

2

Since, the denominators cannot be facto7:ed, thri LCD is equal to

(12 + x)(12 - x).

If we multiply bothdes of the equation by this LCD, we get the equation:

15(12 - x) = 9(12 + x)

When you solve this equation correctly and check your answer, you will Eind

that this choice is not correct.

Please return to page 172 and try question 10 again.
2
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VARlIVGES:

li we use c to repz.e,ieit t.Ji rat.: we organize
ou f. iniomation as follows:

downstream

iate

LO

10

distance

12

12

Now we ii1l in the items. missing itom the time ,o1,Jmn, and we get:

12 12time downstream . --,---- and rime upstream -,-10 + c 10 c

If BELA1JONSHIP:

1 DSince the total time is 2- = we can write the equation:

time down + time up = total time

12
. 12 5

We multiply by the LCD: 2(10 -f- 0(10

24(10 c) + 24(10 + c) 5(10 4-- 0(10 c)

240 24c + 240 + 24c - 5(100
2..

480 = 500
2

5c
2

20

c
2

= 4

I ,

0bvious1,3 L 2 has no meaning. Let

an6

2

[1-)

[C"D

,{+5c2, - 480

ct'st,i7.5

The rate downstream is 12 so that it takes L Fo go downstream 12

The rate upstream is 8 which makes th ,. upstream equal to
12
L' 1
8 2

Then the total time is 2 1 hours which checks. Theefore, this choice2

contains the rate of the current,

R x T = D

Down

Up

12

8

(1)

12

12

17

f
12 1

-8-
2 2

- "I



Question 13

The rate of a boat in still water is 12 mph 1f the rate :,t the t..t:(nt

is 3 mph, apply your knowledge to find how fat upstream the hml ,,n tl,,

before returning to its starting point', whru the time al)etu

trip is 4 hours. Which statement about the distance 6

(A) d is an odd integer

(B) d is an even integer

(C) d is between 16 and 24 miles

(D) d is between 8 and 16 miles

,,,,..0 n,r ....... p..p .......... f 0 4 ................. .......

16;

The problem states that the same time was involved in both cases. However,

your choice says that one quantity is larger than the other quantity by 2 .

It is true that time can be found by dividing distance by rate, but what
,

meaning is there for the fraction
d + 10

: There are actually two dit-
x

ferent reasons why this choice is not correct.

(1) The distance in the. second case, d + J.0 , should not he'

divided by the rate of the first case, since the tats has

changed. This expression is not accurate.

(2) The time in the two cases is said to be equal, but you said

one time is "2" more than the other.
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You have it partially correct.

The time is found by dividing the distance by the rare.

Thetefore, the time against the wind would be represented by

In

3 w

since the distance is m and the rate against the wind is 8 w

Now the rate with the wind is 8 + w as you indicated. However, the dis-

tance is still m , not m + 2 which is a mixture of distance and time.

Consider this relationship in setting up the equation:

time with wind equals time against wind less two hours.

Please return to page 179 and reconsider the problem.
2,1105,304ee.0004I0444.1/,rr 'Inn, on no n on.nnn

168

If the rate in still water is 4 mph, while the rate of the stream is .1 mph,

the rate downstream is 5 and the rate upstream is 3 , Then the time dc.wt;-
20

stream is ?5 and the time upstream is
10

3

R x T D

Still 4

Down 4
20

1 20
5

Up 4 1
10

10
3

Since these are not equal, and the problem said they should be equal, rhIE-

choice is not correct.
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1

According to this choice, the current makes no difference in the rate of

the boat. Is that what you meant? It is not correct.

Were you looking for some kind of trick? In the last problem you were

given information that had nothing to do with the situation. But it is up

to you to examine the information to see if it does belong to the problem.

In this case, it belongs.

Please return to page 164 and try question 7 again.
2

169

9

I If x represents the rate of the wind, we have:

rate time = distance

with wind 100 + x 600

against wind 100 x 500

II Now, after findihg an algebraic expression for the two times we can

write an equation which states that one time is
5

of the othr.

After solving the equation, we find that this choice is not c)re-t-

Plonco rot,Irri to ,nao 1R9 'nn,1 try mipctinn 15 nanin.



Arranging our iat!s in 3 table where we tilt in the iter,1,,,

Ltme column last, we have

tare

with wind 220 + w

dgainst wind 220 w

480
) 20 + w

400
990 - w

480

400

n (he

II Since we were told that the times are equal, our equation Is:

480' 400
220 4 w 200 - w

Multiplying by the LCD which is (200 + w)(200

480(220 w) '400(200 4 w)

105600 480w = 88000 4 400w

17600 = 880w

20 = w

ID

88,000

880

You might note that if you divided both sides of the original

equation by 80 the numerators would have reduced to 6 and 5

and the arithmetic would have been much simpler.

III Checking, we find that the rate with the wind is 240 , which

means it would take 2 hours to fly 480 miles, The rate

against the wind is 200 , so that it would take 2 hours to

fly 400 miles,

With

Against

240 2 480

200 2 400

Since the time is the sar,' for both directions, this value cheAcs.

Please proceed to question 15 on page 182 .

2
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Since the current is flowing downstream it would push the boat at 2 miles

per hour even if the motor were not operating. When the motor pushes the

boat at 8 mph and the current pushes another 2 mph the total sp,-..-ed

is the sum of the two rates.

Therefore, this choice is correct.

Please proceed to question 6 below.

I'

2

Question 6

A plane carries enough fuel to fly for t hours at p miles per hour with

no wind. If it flies against a wind of y miles per hour for d miles,

apply your knowledge to find how long it has taken.

(C) + t

(D)

XII



time
.,7a Le

_.)mthed raL w1,1.1

thc samt' ph The ra;.,.. wIth wittJ wuld be (8 :lid he

aiinsu thEv ui would be 8 - 'i,
nL 1h H.rs, "tulf:" (goin8 with 7.kr_ "nd

"t lm!.," ;going against che wind), our equation sioui.d sca:e chat:

Tten we have:

ii LS time second Lime

TherPfore, this choice is correct.

Please proeed to question 1.0 below.

179

. .

2

_Ques.tion 10.

Appl-') your knowlge to find the solution of the ecp)ar-ion:

15 9

12 -1x 12 x

Whici: domain contains the correct value of x

(A) >8

(1.3) 8) >

(C) 6.5 > x > 3.5

(D) 3.5 x

)( j



If the rate in still water is 5 mph , while the rate of the stream is

1 mph , the rate downstream is 6 and the rate upstream is 4 . Then
10

the time downstream is
6

20
and the time upstream is +-

R x T = D

Still 5

Down 5 + 1
20

6
20

Up 1
10

10
4

20 , 10

6 4

Please return to page 177 and try question 11 again.
2

1 ' 3

If we let c represent the rate of the current, we can organize our facts

as follows:

rate x time = distance

downstream 10 + c 12

upstream 10 - c 12

It is now possible to fill in the missing column, getting

time downstream =
12

10 + c

time upstrear.
12

10 c

2

Find the relationship between the two times given in the problem. You

should now be able to write an equation and solve it. When you have com-

pleted the work and checked it, you will find that this choice is not correct.

Please return to page 181 and try question 12 again.
1

XII



totrnula here

rate upstream = rate in still rate or ,:;nf,L.nt

-,,,ht-Ilur.7og the given quantities dud

we hve bs equad_on:

P = x m 'tE, solve "tar x end get

Then this choice is ,orrect.

Please proceed to question 8 below.

1742
guestion 8

A cyclist finds that he can travel. d miles at x miles per hour, but

that he can cover d + 10 miles in the same time if he increases his speed
by 2 miles per hour. Apply your knowledge to find the eq u.tion which

e',preses the relationships in this problem.

(A)
d = d + 10
x 2

(B)
d + 10

x x + 2

dx = (d + l0)(x + 2)

(D) = d + 10
2

T
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I The given information allows us to conclude that the rate

downstream is 15 mph and the rate upstream is 9 mph .

Then we can write:

rate x Time = distance

d
downstream 15 d

15

upstream 9
d

d
9

Notice that we fill in the time column last.

II Now since the total time is 4 , our equation is:

III CHECK

d
,.. _

15
4 <Multiplying by the LCD, 45

3d + 5d = 180

8d= 180 8

1
d = 22 7_-) miles

R x T = D

Down 15
22.5

15
22.5

5.

Up 9
229

22.5

Question 14

22.5 22.5
3- 4

15 9

1..5 + 2.5 = 4

175

2

An airplane can cruise at 220 mph when there is no wind. It can fly 480

miles with the wind in the same time it can fly 400 miles against the

wind. Apply your knowledge to find the correct statement about w the race

of the wind in miles per hour.

(A) w < 7

(C) 14 <w < 21

XII

(B) w < 14

(C) w > 21
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Question 16

A plane takes 1 hour longer to fly 360 miles against a w:nd than it

does to return. If the wind blows at 30 miles per hour, ippiy yur

knowledge to find the rate at which the plane flies in still air. Uhich

statement about the rate, r , is correct?

(A) r is an integer less than 200

(B) r is an integer greater than 200

;C) r is smaller than 200 but it is not an integer

(D) r is larger than 200 but it: is not an integer.

176

2

You seem to have some understanding of the problem, but you got an

answer.

You are asked to find the time it takes to fly a certain distance d it the

plane flies against a wind of y miles per hour when it normally flies at

a rate of p miles an hour when there is no wind. The problem states that

t is the maximum time it can fly at its normal rate in stillt.alr.

In what way does the quantity t affect the solution to this problem?

Please return to page 171 and try question 6 again.
2



You recall the method for su,_ving fractional equations. Both sides of the

equation must be multiplied by the least common multiple of the cin,:m]noL.,rs

(LCD) . Since the denominators cannot be factored, the LCD is equai t

(12 + x) (12 x)

When we multiply both sides of the equation by the LCD, we get:

15(12 x) = 9(12 + x)

180 15x = 108 + 9x

72 = 24x

3 =

Checking by substituting this value, we get:

15 9

15

[ D

15x 108

<:-7- 24

Then this choice is correct since x has a value between 3.5 and 1.5 .

Please proceed to question 11 below.

Question 11

A boy can row 20 miles downstream in the same time that it takes him to

row 10 miles upstream. If the current flows at 1 mile per hour, apply

your knowledge to find which choice checks as the rate of rowing in still

water.
(A) 2 mph

(B) 3 mph

(C) 4 mph

(D) 5 mph

XII
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If x represents the rate of the wind, we have:

rate

with wind 100 + x

against wind 100 - x

time

600
100 + x

500
100 x

diF,tance

600

500

B 4ut we are told that one time is of the other. Therefore,

600 4

5

4
(

5

500
100 + x

6

100

5

)
x

100 + x

6

100

4

x
)

100 + x 100 x

6(100 x) = 4(100 + x)

600 - 6x . 400 + 4x

200 = 10x

20 = x

Then this choice is correct.

K;100

[Reduce

< LCD
(100 x)(100 + sl

rp

0(+6x, -400

< f 10

III CHECK:

R

with wind 120

against wind 80

600
600

120

500
500

80

600

176

4(500)()
5 80

4no

120

5

Proceed to question 16 on page

1
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In problems of this nature, we are givt!n a p:eliminary situation; ;1

"d" c:.%.,e-red during a time "x." ::iust recall the implied focmula and

determine the time.

Organizing the facta in ifc!e two parts in chart corm this would appeaz a!,

follows:

ii

x + 2

T

d

d + 10
x +- 2

0

d + 10

We then are presented with a second situation which is an adjustment ci the

first and we must re-appi-i the same rule. We must rec,hi.ze that the secc,nd

speed is an increase of 2 miles per hour over the original; then the

second speed is x + 2 .

A relationship between the elements of the problem must be stated in order

for you to write an equation.
distance

Since time = , your equation says that the two times involved
rate

are equal. That exactly what the problem states; and, therefore, thJs

choice is correct-

Please proceed to question 9 which follows.

179
9

Question 9

A small blimp can travel 8 miles an hour if there is no wind. When the

wind is blowing, it can cover m miles with the wind in 2 hours less

time than it could cover the same m miles against the wind.

If w represents the rate of the wind in miles Ter hour, apply your know-

ledge to write an equation representing the facts in the problem.

(A)
8 + w 8 - w

XII

(B) + 2
8 + w 8 -mw

(C)
m

8 + w

m
(D)

+ 2

m
8 w

m
8 - w

2



180

1

This problem merely asked you to check the values offered until you found

the correct answer. With the rate in still water equal to 3 mph , and the

rate of the current equal to 1 inph , the composition of these two produces

the rates downstream and upstrean which are respectively -4 and 2 .

still 3

20down 3 + 1 20
4

up 3 -
10

2
10

Since these times are equal a=._ that is the relationship noted in the prob-

lem, this choice is correct.

Note: the method for finding the value directly is outlined below.

I VARIABLES:

down 1
20

20x + 1

Up x - 1
x

10
10

1

II RELATIONSHIP: the, times are:

20
x +

10

x 1
ci(x + 1) (x 1)

20(x - 1) = 10(x + 1) [D

20x - 20 = 10x + 10 - 10x, + 20.

lox 30 \-710

x .= 3

Please proceed.to question 12 on page 181 .

1
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Question 12

The rate of a motorboat in still water is 10 mph Lr#,

boat traveled 12 miles upstream and returned. Apply your knc,wleUge

find the set which contains the ra7e of the current.

(A) ( 4, 6,

(B) (3, 5, 3)

(C) (1, 2, i)

(D) None of these.

181

181

2

I

II

Arranging our facts in a table and fitting in the time column last, we

have:

rate time = distance

8
with wind 200 + w

220

4+ 0

w
4d0

against wind 200 - w
220

40 0

w
400

Then we can write an equation involving time as stated in :the problem.

Solving this equation gives us a value which does not agree with rble

choice.

Please return to page 175 and try question 14 again.
2
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1

It as given that the boat':, n is i2 MD:1 and the rate

of the c.,,:rrent is 3 mph .

T

II

Using Cie given iformatio.:1, hs ra:Te downstream is

.LS mph and Li,e rat,L upstream :is 4 mph Li we let d represent

the dIstance the boat can travel upst3:eam. L.c have:

rate rime = distance

downstream 15
;.)

upstream 9
9

The round trip up the stream and back down to the starting point is

4 hours. We can write an equation from this relationship. When we

solve the equation, we should find that your value of d does not

fit this statement.

Please return to page 167 and try question 13 again.
1

.182

Questicn 15

A plane can fly 100 miles an hour in still air. It flies 600 miles with
the wind in of the time it would require to 500 miles against the

wind. Apply your knowledge to find the correct-. ratement about the

rare of the wind.

(A) It is less than 5 miles per hour.

(B) It is greater than 5 but lass than 10 miles e'er' hour.

(C) It is greater than 10 but less than 15 miles per hour.

(D) It is greater than 15 miles per hour.

XII
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I Good! Let's review the procedure.

Using our table, we have the following:

rate . time = uistance

630
with wind r + 30 360

r + 30

C
against wind r - 30

r

36

30
360

Since the time against the wind is 1 more than time with the wInd:

360

r 30

Now we multiply
by the LCD,
(r.- 30)(r + 30d

360 ,

1
r + 30

360(r + 30) = 360(r - 30) + (r 30)(r + 30) [1)

9

360r + 10800 = 360r - 10800 + r- - 900 [C

360r + 10800 = 360r - 11700 4. L
2 4 11700, -360r

22500 = r
2

150 and r = 150

Of course, - 150 has no meaning in this situation. Then the rate is 150 ,

and this choice is correct.

In order to check, we see that the rate with the wind is 180 , which ma*,s

it will take two hours with the wind. Since the rate against the wind 2,

120 , it will take 3 hours against the wind.

with 180 2 360

against 120 3 360

Then one time is one more than the other, which checks.

You have now finished this segment. Hand in the

PUNCH CARD.

You should now be able to complete ASSIGNMENT 12,

problems 16-20
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